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CHAPTER 3. AFFECTED ENVIRONMENT &
ENVIRONMENTAL CONSEQUENCES

This chapter summarizes the physical, biological, social, and economic environments of the
project area and the effects of implementing each Alternative on that environment. It also
presents the scientific and analytical basis for the comparison of Alternatives presented in the
previous chapter.

Introduction

Analysis Framework

The baseline for the affected environments and environmental consequences described in the
sections below is the existing condition as described in Alternative A in Chapter 2. In general,
this baseline includes existing NFS and unauthorized routes identified in the forest route
inventory, combined with isolated cross-country motor vehicle travel, no seasonal closure, no
restriction on wheeled over-the-snow travel, and no specific prohibitions on the use of public
wheeled motor vehicles for parking and dispersed camping. In addition to this baseline, there are
currently 680 miles of surfaced NFS ML 3-5 roads already designated on the Forest for public
highway-licensed wheeled motor vehicle use, 334 miles of State and County roads, and 249 miles
of designated roads and 62 miles of designated trails in the Rock Creek area as described in the
Background section in Chapter 1.

Project Area

The project area includes all NFS lands within the ENF, except for those included in the Rock
Creek Recreational Trails Area. All existing routes identified in the forest route inventory,
including surfaced NFS ML 3-5 roads already designated for public wheeled highway-licensed
motor vehicle use only, are considered part of the project area and existing condition. The project
area map is located in the Executive Summary at the beginning of this FEIS.

Data

The primary data source used for this analysis was existing GIS data, collected from past field
surveys and inventories. The ENF has numerous GIS layers that contributed to conducting an
effective analysis, such as: spotted owl protected activities centers, northern goshawk protected
activities centers, riparian conservation area boundaries, hydrologic watersheds, inventoried
roadless areas, dispersed camping areas, vegetation, sensitive plant occurrences, and recorded
cultural resource sites.

The second data source used for this analysis originated from route evaluations forms (see project
record) completed by Forest specialists, District OHV managers, and a variety of District
program managers and field personnel. Forest specialists completed forms for targeted routes of
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The third data source used for this analysis was collected in the field by the Forest trails specialist
and Recreation specialist for this project. Field assessments and photo documentation were
collected on specific routes of concern identified by project specialists and all unauthorized routes
proposed to allow use as NFS ML-2 roads and NFS trails in Alternatives B, Modified B, C, D, E.
Primary field measurements on these routes included: (1) route conditions to assess vertical and
horizontal alignments, soil stability and compaction, potential resource problems (e.g. proximity
to sensitive resources and signs of route proliferation), and indications of natural revegetation and
rehabilitation of routes; and (2) potential for enhancing the motorized recreation system.

Finally, cultural resource inventory surveys were conducted in the field by a Forest archaeologist
on all moderate to high use unauthorized routes proposed for designation in the alternatives, as
directed by the Region 5 OHV Programmatic Agreement (USDA FS 2006). These surveys
involved the identification of cultural sites on or adjacent to these routes.

Assumptions

For this analysis, the following assumptions were applied in all sections below:

Public education and enforcement of regulations will generally limit public travel to
designated routes.

Routes with fixed barriers are closed and are expected to revegetate.

Roads designated for public wheeled motor vehicle use are subject to hazard tree removal.
NFS roads designated for public wheeled motor vehicle use will be maintained, as needed.
Trails designated for public motor vehicle use will be maintained, as needed.

NFS roads and trails are in an acceptable condition, unless information exists to the contrary.
This is based on the fact that most NFS roads and trails were constructed with engineering
design.

e Unauthorized routes may not be in an acceptable condition, unless site specific information
exists to the contrary. This is based on the fact that unauthorized routes were created without
engineering design.

Cumulative Effects Analysis

For past, present, and reasonably foreseeable future actions that may potentially contribute to
cumulative effects, a comprehensive list of such actions has been compiled (Appendix E). This
list was used as a reference for all cumulative effects analyses conducted within each section and
identifies the temporal scale being considered for past, present, and reasonably foreseeable future
actions for the cumulative effects analyses conducted within each section. The reason that the list
of past actions goes back 10 years is because vegetation changes resulting from management
actions prior to 1997 are captured in the forest vegetation inventory. In addition to this list, past
actions identified for the cumulative watershed effects (CWE) analysis is available in the project
record. The list of present actions includes all projects currently undergoing implementation. The
list of future foreseeable actions includes those projects on the Forest Schedule of Proposed
Actions (SOPA), which is posted on the ENF website. The reason that future foreseeable actions
only go as far is those projects identified in the current SOPA is because they are known projects
that are likely to occur in the foreseeable future.

Finally, the cumulative effects analyses conducted includes the existing baseline condition
combined with 334 miles of State and County roads and 249 miles of designated roads and 62
miles of designated trails in the Rock Creek area as described in the Background section in
Chapter one.
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This analysis examines area weather and meteorology and any potential for public wheeled motor
vehicle travel to cause or contribute to violations of National and State Ambient Air Quality
Standards (AAQS), to degrade air quality by more than any applicable Prevention of Significant
Deterioration (PSD) increment, to affect Class | areas, or to cause or contribute to visibility
impairment beyond any existing conditions.

Affected Environment

Air quality is managed through a series of federal, state, and local laws and regulations designed
to assure compliance with the Clean Air Act. A summary of how the regulations apply to this
project is provided here.

Ambient air quality standards (AAQS) define clean air, and are established to protect even the
most sensitive individuals in our communities. An air quality standard defines the maximum
amount of a pollutant that can be present in outdoor air without harm to the public’s health. Both
the Air Resources Board (ARB) and the U.S. Environmental Protection Agency (EPA) are
authorized to set ambient air quality standards (CARB 2007).

Table 3-A.1: EPA and CARB established Standards for pollutants

Ambient Air Quality Standards
California Standards Federal Standards
Pollutant Avgaglng
ime Concentration Primary Secondary

%(r)t;on Monoxide 8 Hour 9.0 ppm (10 mg/m3) 9.0 ppm (10 mg/m3) | None
(N’\lltgozg)en Dioxide 1 Hour .18 ppm (338 ug/m3) - | Same as primary
(S;g;; Dioxide 24 Hour .04 ppm (105 ug/m3) .14 ppm (365 ug/m3)
Particulate Matter .
10 microns (PM10) 24 Hour 50 ug/m3 150 ug/m3 | Same as primary
Particulate Matter No separate state .
2.5 microns (PM2.5) 24 Hour standard 35 ug/m3 | Same as primary
(Oozso)ne 8 Hour .070 ppm (137 ug/m3) .08 ppm (157 ug/m3) | Same as primary

Smog is the general term used to describe a variety of air pollutants which react with each other
in sunlight, including ground-level ozone (smog’s main ingredient), particulate matter, carbon
monoxide and nitrogen oxides.

Carbon Monoxide (CO) is a colorless, odorless gas by-product of combustion that is produced
primarily by motor vehicles. In addition, burned wood and charcoal also emit carbon monoxide.
The highest concentrations of CO are generally associated with cold stagnant weather conditions
that occur during winter. CO problems tend to be localized. CO replaces oxygen in the body’s red
blood cells. People with heart disease are more susceptible to developing chest pains when
exposed to low levels of CO. Exposure to high levels of carbon monoxide can slow reflexes and
cause confusion and drowsiness and result in death in confined spaces (an enclosed garage) at
very high concentrations.

Air Quality
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Nitrogen Dioxide (NO2) is a reactive gas capable of damaging the cells lining the respiratory
tract.

Sulfur Dioxide (SO2) is a strong smelling, colorless gas that is formed by the combustion of
fossil fuels. Power plants, which may use coal or oil high in sulfur content, can be major sources
of sulfur dioxide. Sulfur Dioxide and other sulfur oxides contribute to the problem of acid
deposition.

Particulate Matter (PM) is a term used for a mixture of solid particle, and liquid droplets, found in
the air. It originates from a variety of sources, including motor vehicles, power plants,
construction activities, soil dust, soot and industrial processes. Course particles (PM10) are
generally emitted from sources such as windblown dust, vehicles traveling on unpaved roads, and
crushing /grinding operations. Fine particles (PM2.5) can come from fuel combustion (motor
vehicles, power generation, industrial facilities) and fugitive dust. PM 2.5 is formed primarily in
the atmosphere from gases such as sulfur oxides, oxides of nitrogen (NOXx), and volatile organic
compounds (VOCs). The tiny particles can be easily inhaled deep into the lungs and may cause a
variety of harmful health effects.

Ozone (ground-level, O3) is a colorless, odorless pollutant formed by a chemical reaction
between VOCs and NOXx in the presence of sunlight. The primary contributors of VOCs and NOx
are mobile sources including cars, trucks, buses, plus agricultural and construction equipment. In
contrast, stratospheric ozone in the upper atmosphere, better known as the ozone layer, shields the
earth from the suns harmful ultraviolet rays. Ozone is a strong irritant that can constrict the
airways, forcing the respiratory system to work harder to provide oxygen.

California is divided into 15 air basins with boundaries that are based on geographical and
meteorological considerations and follow political boundaries to the extent practicable. This
project is within Alpine, Amador, EI Dorado, and Placer Counties. These counties are in the
Mountain Counties air basin, with a small part of EI Dorado and Placer Counties in the Lake
Tahoe air basin. This project resides in the Mountain Counties air basin only. The population,
area, and emissions for the State, air basin, and counties are shown in the table below.

Table 3-A.2. Average daily emissions’ (2005)

California Mount_aln Alpine Amador El Dorado Placer
State Cpunths County County County County
Air Basin
Population 37,033,482 447,754 1,241 37,771 174,949 | 310,689
Area (square miles) 156,850 12,500 727 601 1,805 1,507
Pollutant (from all sources in tons/day)
Total Organic Gases (TOG) 5852 187 9 19 34 67
Reactive Organic Gases
(ROG) 2430 103 6 9.0 18 27
Carbon Monoxide (CO) 13766 799 65 43 124 169
Nitrogen Oxides (NOXx) 3219 58 2 7.0 12 30
Sulfur Oxides (SOx) 302 4.0 0.5 0.2 0.3 1.0
Particulate Matter
10 microns (PM™) 2212 138 12 9.0 21 25

NOTE: The United States Environmental Protection Agency (EPA) and the California Air
Resources Board (CARB) each established standards for six pollutants: particulate matter less than

10 microns in diameter (PM'?), Sulfur Dioxide (SO,), Nitrogen Dioxide (NO,), Ozone (O,), Carbon
Monoxide (CO), and Lead (Pb).
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The 1990 amendment of the Clean Air Act published the General Conformity Rule. It states that
in federal non-attainment areas, before actions can be taken on federal lands that have the
potential to emit pollutants to the atmosphere, a determination must be made that the emissions
will not exceed a de minimis (threshold) level (tons per year). The threshold level for VOCs and
NOX is 25 tons per year per project, respectively (El Dorado County 2002). If the action exceeds
the threshold level, then a conformity determination is required to document how the federal
action will not: (1) cause or contribute to any new violation of any standard in any area; (2)
increase the frequency or severity of any existing violation of any standard in any area; or (3)
delay timely attainment of any standard or any required interim emission reductions or other
milestones in any area. If the project emissions are below threshold levels the project is
considered exempt from conformity determination with the State Implementation Plan, regardless
of cumulative effects.

The project area is within a designated non-attainment area for state standards for PM*° and
ozone. For federal standards, the project area is designated in the severe non-attainment category
for ozone. A non-attainment designation indicates that the air quality violates an ambient air
quality standard. Although a number of areas may be designated as non-attainment for a
particular pollutant, the severity of the problem can vary greatly. To identify the severity of the
problem, the areas are assigned a classification that is commensurate with the severity of the air
quality problem (moderate, serious, and severe). New air quality plans and emission controls
strategies will continue to reduce emissions and move areas closer to attainment for ozone.

The air quality across the Forest is fair, due to limited emission sources and vigorous wind
dispersion. The sources of emissions in the project area include vehicle exhaust, road dust,
harvest activities, wood smoke from residential areas, smoke from pile burning, broadcast
burning, and wildfires. Air quality can be severely impacted by particulate matter and other
pollutants during large wildfire events. Impacts from the 1992 Cleveland Fire on the ENF
affected air quality 60 miles away in Reno, NV. Fugitive dust caused by construction and use of
native surface roads can produce PM™ in quantities great enough to impair the visual quality of
the air.

The Clean Air Act Amendments of 1977 require that a program be established to prevent
degradation of air quality in pristine areas and that Air Quality Related Values (AQRVS) of Class
| areas be protected. Class | areas include national wildernesses greater than 5,000 acres in
existence on August 7, 1977, when the amendments were signed into law. Designation as a Class
I area allows only very small increments of new pollution above already existing air pollution
levels. The closest Class | areas to the project are Desolation and Mokelumne Wildernesses.

The following communities are within or adjacent to the project area and are considered sensitive
areas and receptors:
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Table 3-A.3: Sensitive areas and receptors within or adjacent to the project area

Community Distance from Project (miles) Air Quality
Foresthill 2 miles north of the forest boundary Good most of the year
Georgetown 1 mile west of the forest boundary Good most of the year
Placerville 12 miles west of the forest boundary G?rgﬂ]rc\l%s; dogig\?eysegtrj’riizet%tg%v?rilt;rrﬁ0ke
Camino 2 miles south of the forest boundary Good most of the year

Pollock Pines

1 mile south of the forest boundary

Good most of the year

Good most of the year, affected by smoke

Kyburz Within the forest boundary from wood stoves during the winter.
Grizzly Flat Adjacent to the forest boundary Good most of the year
Omo Ranch 1 mile west of the forest boundary Good most of the year
Pioneer 20 miles of the forest boundary Good most of the year
Myers 2 miles east of the forest boundary Good most of the year, .affected by smoke
from wood stoves during the winter.
South Lake . Good most of the year, affected by smoke
3 miles east of the forest boundary ) )
Tahoe from wood stoves during the winter.

Meteorological Factors Related to Air Quality

Topography and weather patterns determine the extent to which airborne particulate matter
accumulates within a given area. Weather patterns strongly influence air quality through pollutant
dispersion. The primary weather conditions that affect dispersion are atmospheric stability,
mixing height, and transport wind speed. Atmospheric stability refers to the tendency for air to
mix vertically through the atmosphere and mixing height is the vertical distance through which
air is able to mix. The transport wind speed is a measure of the ability to carry emissions away
from a source horizontally. These factors determine the ability of the atmosphere to disperse and
dilute the released emissions.

The physical shape of landscapes interacts with and controls some weather patterns that influence
emission dispersion. On a local or regional basis, the air flow in California is channeled by
mountain ranges. The predominant wind direction in a valley is parallel to the valley’s
longitudinal axis in one direction, and the second most prevalent wind direction is in the opposite
direction.

The general climate of the Mountain Counties air basin varies considerably with elevation and
proximity to the Sierra ridge. The terrain features of the air basin make it possible for various
climates to exist in relatively close proximity. The pattern of mountains and hills causes a wide
variation in rainfall, temperature, and localized winds throughout the basin. Temperature
variations have an important influence on basin wind flow, dispersion along mountain ridges,
vertical mixing, and photochemistry. The Sierra Nevada receives large amounts of precipitation
from storms moving in from the Pacific in the winter, with lighter amounts from intermittent
“monsoonal” moisture flows from the south and cumulus buildup in the summer. Precipitation
levels are high in the highest mountain elevations, but decline rapidly toward the western portion
of the basin. Winter temperatures in the mountains can remain below freezing for weeks at a time,
and substantial depths of snow can accumulate. In the western foothills, winter temperatures
usually dip below freezing only at night and precipitation is mixed as rain and light snow. In the
summer, temperatures in the mountains are mild, with daytime peaks ranging from 70s to low 80s
F, but the western end of the air basin can routinely exceed 100 degrees F.
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The combination of the topography and meteorology in the Mountain Counties air basin combine
determines the effect of local emissions. Regional airflows are affected by the mountains and
hills, which direct surface air flows, cause shallow vertical mixing, and create areas of high
pollutant concentrations by hindering dispersion. Inversion layers, where warm air overlays
cooler air, frequently occur and trap pollutants close to the ground. In the winter, these conditions
can lead to carbon monoxide (CO) “hotspots” along heavily traveled roads and at busy
intersections. During longer daylight hours in summer, stagnant air, high temperatures, and
plentiful sunshine provide the conditions and energy for the photochemical reaction between
reactive organic compounds (ROG) and oxides of nitrogen (NOx) that results in the formation of
ozone (Os). Because of its long formation time, ozone is a regional pollutant rather than a local
hotspot problem.

In the summer, the strong upwind valley air flowing into the Mountain Counties air basin from
the Central Valley to the west is an effective transport medium for ozone precursors and ozone
generated in the Bay Area and the Sacramento and San Joaquin valleys. These transported
pollutants predominate as the cause of ozone in the air basin and are largely responsible for
exceeding state and federal ozone AAQS in the air basin. The CARB has officially designated the
air basin as “ozone impacted” by transport from those areas (CARB 2007).

Fugitive Dust

Significant atmospheric dust arises from the mechanical disturbance of granular material exposed
to the air. Dust generated from these open sources is termed “fugitive” because it is not
discharged to the atmosphere in a confined flow stream. Common sources of fugitive dust
include: native surface roads, agricultural tiling operations, aggregate storage piles, and heavy
construction operations.

Fugitive road dust is a result of motor vehicle use on dry road surfaces. The force of wheels
moving across the native surfaces causes pulverization of surface material. Dust is lofted by the
rolling wheels as well as by the turbulence caused by the vehicle itself. This air turbulence can
persist for a period of time after the vehicle passes. The silt content of the road surface layer, the
distance traveled, the weight and speed of the vehicle, as well as weather conditions, influence the
amount of dust produced. Surfaced roads produce a relatively smaller amount of dust than do
native surface roads, especially during dry weather (US EPA 2002).

The quantity of dust emissions from a given segment of native surface road varies linearly with
the volume of traffic. Variables which influence the amount of dust produced include the average
vehicle speed, the average vehicle weight, the average number of wheels per vehicle, the road
surface texture, the fraction of road surface material which is classified as silt (particles less than
75 microns in diameter), and the moisture content of the road surface (US EPA 2002).

Vehicle emissions

California is a diverse state with many sources of air pollution. To estimate the sources and
quantities of pollution, the ARB, in cooperation with local air districts and industry, maintains an
inventory of California emission sources. Sources are subdivided into four major emission
categories: stationary sources, area-wide sources, mobile sources, and natural sources (CARB
2007).

Stationary source emissions are based on estimates made by facility operators and local air
districts. Emissions from specific facilities can be identified by name and location. Area-wide
emissions are estimated by ARB and local air district staffs. Emissions from areawide sources
may be either from small individual sources, such as residential fireplaces, or from widely
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distributed sources that cannot be tied to a single location, such as consumer products and dust
from unpaved roads. Mobile source emissions are estimated by ARB staff with assistance from
districts and other government agencies. Mobile sources include on-road cars, trucks, and buses
and other sources such as boats, off-road recreational vehicles, aircraft, and trains. Natural
sources are also estimated by the ARB staff and the air districts. These sources include biogenic
hydrocarbons, geogenic hydrocarbons, natural wind-blown dust, and wildfires.

For the inventoried emission sources, the ARB compiles emission estimates for both the criteria
pollutants and TACs. The 2007 California Almanac of Emissions and air Quality focuses on five
criteria pollutants: ozone, PM, CO, NOz2, and SO2. Emissions related to these criteria pollutants
include reactive organic gases (ROG), oxides of nitrogen (NOx), CO, oxides of sulfur (SOx),
ammonia (NH3), and directly emitted PMz1o and PM2.5 (CARB 2007).

While some pollutants, such as CO, are directly emitted, others are formed in the atmosphere
from precursor emissions. Such is the case with ozone, which is formed in the atmosphere when
ROG and NOx precursor emissions react in the presence of sunlight. PM which includes PM10
and PM25, is a complex pollutant that can either be directly emitted or formed in the atmosphere
from precursor emissions. PM precursors include NOx, ROG, SOx, and NH3. Examples of
directly emitted PM include dust and soot.

Hydrocarbon is a general term used to describe compounds comprised of hydrogen and carbon
atoms. Hydrocarbons are classified as to how photochemically reactive they are: relatively
reactive or relatively non-reactive. Emissions of Total Organic Gases (TOG) and Reactive
Organic Gases (ROG) are two classes of hydrocarbons measured for California’s emissions
inventory. TOG includes all hydrocarbons, both reactive and non-reactive. In contrast, ROG
includes only the reactive hydrocarbons.

Vehicle emissions in the project area are most concentrated along secondary highways 49, 50,
and 88. The Forest does not have jurisdiction on vehicle use levels or emissions in any of these
concentrated motorized areas. Recreation motorized use and emissions in the project area are
more localized to roads and motorized trails, with generally sufficient wind dispersion to avoid
air quality concerns. The EPA has set standards for emissions of nonroad engines and vehicles
(snowmobiles, ATVs, boats, etc.). The standards for emissions of oxides of nitrogen (NOXx),
hydrocarbons (HC), and carbon monoxide (CO), are to ensure compliance with the Clean Air
Act, and to regulate those emissions that contribute significantly to the formulation of 0zone and
carbon monoxide. Compliance with these standards requires manufacturers to apply existing
gasoline or diesel engine technologies to varying degrees, depending on the type of engine (US
EPA 2002).

Toxic Air Contaminants

The 1990 amendment to the Clean Air Act included a list of 189 pollutants identified as
hazardous to human health. These pollutants are known, or have the potential, to cause cancer,
mutations, be toxic to nervous tissue, or reproductive dysfunction. The ARB defines a toxic air
contaminant or TAC as an, “air pollutant which may cause or contribute to tan increase in
mortality or serious illness, or which may pose a hazard to human health”. TACs are usually
present in minute quantities in the ambient air. However, their high toxicity or health risk may
pose a threat to public health even at very low concentrations. In general, for those TACs that
may cause cancer, there is no concentration that does not present some risk. In other words, there
is no threshold level below which adverse health impacts are not expected to occur. This contrasts
with the criteria pollutants for which acceptable levels of exposure can be determined and for
which the State and federal governments have set ambient air quality standards.
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The majority of the estimated health risk from TACs can be attributed to relatively few
compounds, the most important being PM from diesel-fueled engines (diesel PM). In addition to
diesel PM, benzene and 1,3-butadiene are also significant contributors to overall public health
risk in California. The following table includes information for ten TACs: acetaldehyde, benzene,
1,3-butadiene, carbon tetrachloride, hexavalent chromium, para-dichlorobenzene, formaldehyde,
methylene chloride, perchloroethylene, and diesel PM. These ten compounds pose the greatest
known health risks based on air quality data, or concentration estimates in the case of diesel PM.
The following table displays the 2006 TAC emissions statewide and for the counties within the
project area (CARB 2007).

Table 3-A.4: 2006 Statewide and Mountain Counties TAC Emissions (tons/year)

TAC Statewide Amador El Dorado Placer
Acetaldehyde 10,023 32 86 40
Benzene 12,060 28 73 38
1,3-Butadiene 3,589 7 18 22
Carbon Tetrachloride 2 0 0 0
Chromium, Hexavalent 1 <.01 <.01 <.01
para-Dichlorobenzene 1,469 1 6 1
Formaldehyde 23,154 53 135 81
Methylene Chloride 6,527 5 17 7
Perchloroethylene 4,865 5 18 4
Diesel PM 42,326 27 43 139

Another contributor to TACs are serpentine soils which may contain asbestos. Asbestos minerals
belong to either the serpentine mineral group or the amphibole mineral group. The most common
type of asbestos found in California is chrysotile, a serpentine mineral; other types include
tremolite asbestos and actinolite asbestos which are amphibole minerals. State and federal health
officials consider all types of asbestos to be hazardous. No safe asbestos exposure level has been
established for residential areas.

The Division of Mines and Geology of the Department of Conservation (DOC) compiled an
environmental-asbestos map for western El Dorado County, California. The purpose of the map
was to provide information to local, state and federal agencies and the public as to where natural
occurrences of asbestos are most likely to be found in El Dorado County. The map is primarily a
computer mapping (GIS) compilation of a number of previously available and unpublished
geologic and soil maps. The map and report were peer reviewed by a technical committee
comprised of geologists from state, federal and county government agencies, universities, private
consulting, and individuals with land-use planning experience. The map and report are located in
the project file.

Climate Change

The earth’s climate has been warming for the past century. It is believed that this warming trend
is related to the release of certain gases, commonly referred to as “greenhouse gases”, into the
atmosphere. The greenhouse gases (GHG) include carbon dioxide (CO?), methane (CH?), nitrous
oxide (N?0), and hydrofluorocarbons. Climate research has identified other greenhouse agents
that can drive climate change, particularly tropospheric ozone, atmospheric ozone, and
atmospheric aerosols (particles containing sulfate, black carbon or other carbonaceous
compounds).Greenhouse gases absorb infrared energy that would otherwise be reflected from the
earth. As the infrared energy is absorbed, the air surrounding the earth is heated. An overall
warming trend has been recorded since the late 19" century, with the most rapid warming
occurring over the past two decades. The 10 warmest years of the last century all occurred within
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the last 15 years, and it appears that the decade of the 1990s was the warmest in human history
(CARB 2007).

Projected future climate change may affect California in a variety of ways. Public health can
suffer due to; an increase in extreme temperatures and severe weather events resulting in,
escalating transmission of infections, disease, and air pollution. Agriculture is especially
vulnerable to altered temperature and rainfall patterns, and new pest problems. Forest ecosystems
would face increased fire hazards and would be more susceptible to pests and diseases. The Sierra
snowpack that functions as the state’s largest reservoir could shrink by one third by 2060, and to
half its historic size by 2090. Runoff that fills reservoirs will start in midwinter, not spring, and
rain falling on snow will trigger more flooding. The California coast is likely to face a rise in sea
level that could threaten its shorelines. Sea level rise and storm surges could lead to
contamination of drinking water, and damage to roads, causeways, and bridges.

California has been studying the impacts of climate change since 1988, when the legislature
approved AB 4420. This legislation directed the California Energy Commission (CEC), in
consultation with the ARB and other agencies, to study the implications of global warming on
California’s environment, economy, and water supply. The CEC was also directed to prepare and
maintain the State’s inventory of GHG emissions. In 2002, recognizing that global warming
would impact California, the legislature approved AB 1493. This bill directed the ARB to adopt
regulations to achieve the maximum feasible and cost-effective reduction of greenhouse gas
emissions from motor vehicles. The ARB’s staff implementation proposal of these regulations
was approved by the ARB in September 2004. These regulations will be reviewed and may be
modified by the California Legislature. AB 1803 was approved in 2006. This bill directed the
ARB to prepare, adopt and update the greenhouse gas emission inventory formerly required to be
adopted and updated by the CEC. Also approved was the California Global Warming Solutions
Act of 2006 (AB 32). Among the several new responsibilities for ARB is the requirement to
establish the 1990 GHG emissions level as a limit to be achieved by 2020 (CARB 2007).

Greenhouse gases emitted by motor vehicles that effect climate change include CO?, methane
(CH%), nitrous oxide (N?0) and hydrofluorocarbons (HFCs).

CO?, CH*, N0 emissions resulting directly from operation of the vehicle,

CO? emissions resulting from operating the air conditioning system,
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Analysis Framework

Introduction

The analysis area under consideration for air quality impacts is the area within a radius of 62
miles from the edge of the project area. The EPA’s air quality permitting system suggests that
sources within a radius of 62 miles be considered, especially those located downwind of the
project.

Cumulative effects for air quality takes into account the impacts of the alternatives when
combined with past, present, and foreseeable future actions and events. Past actions may have no
effect if the action is no longer contributing emissions to the air. The actions (listed in Appendix
E) contributing to cumulative effects were selected because they have caused or have the
potential to cause changes in air quality.

Data & Assumptions

For a discussion of the data and assumptions used for this analysis see the first page of Chapter 3.

Indicator Measures

Indicator Measure 1: Effects of fugitive dust produced by public wheeled motor vehicles
operating on open routes.

Indicator Measure 2: Effects of vehicle emissions on air quality.

Indicator Measure 3: Effects of public wheeled motor vehicles on air quality within wilderness
areas.

Indicator Measure 4: Effects of public wheeled motor vehicles on toxic air contaminants.

Indicator Measure 5: Effects of public wheeled motor vehicles on climate change.
Environmental Consequences

Alternative A

Direct and Indirect Effects

Indicator Measure 1: The direct effects of fugitive dust produced by public wheeled motor
vehicles operating on native surface open routes and cross-country, are directly related to the
level of use the project area (Forest) receives. Alternative A would not produce fugitive dust
beyond the amount produced by routine forest management or user activities. The direct effects
of fugitive dust are reduced visibility on and adjacent to roads and increased levels of small
diameter particulates (specifically PM?*® and PM*°) of concern for human health reasons.

The impact of a fugitive dust source on air pollution depends on the quantity and drift potential of
the dust particles injected into the atmosphere. In addition to large dust particles that settle out
near the source, considerable amounts of fine particles also are emitted and dispersed over much
greater distances from the source. PM' represents a relatively fine particle size range and, as
such, is not overly susceptible to gravitational settling.

The potential drift distance of particles is governed by the initial injection height of the particle,
the terminal settling velocity of the particle, and the degree of atmospheric turbulence.
Theoretical drift distance, as a function of particle diameter and mean wind speed, has been
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computed for fugitive dust emissions. Results indicate that for a typical mean wind speed of 10
mph, particles larger than about 100 microns in aerodynamic diameter are likely to settle out
within 20 to 30 feet from the edge of the route or other point of emission. Particles that are 30 to
100 microns in diameter are likely to undergo impeded settling. These particles, depending upon
the extent of atmospheric turbulence, are likely to settle within a few hundred feet of the route.
Smaller particles, (particularly Inhalable Particles, PM™, and Fine Particles), have much slower
gravitational settling velocities and are much more likely to have their settling rate retarded by
atmospheric turbulence.

The indirect effects of fugitive dust produced by public wheeled motor vehicles operating on
open routes and cross-country would be related to the use. Indirect effects are limited to the air
quality degradation, as a result of PM?®and PM™ particulates, since the larger diameter materials
would settle out near the point of production. PM*° and PM™ levels would rapidly disperse as
they are carried by local and general winds.

Exposure to PM aggravates a number of respiratory illnesses and may even cause early death in
people with existing heart and lung disease. Both long-term and short-term exposure can have
adverse health impacts. These finer particles pose an increased health risk because they can
deposit deep in the lung and contain substances that are particularly harmful to human health.

Indicator Measure 2: The direct effects of vehicle emissions produced by public wheeled motor
vehicles operating on open routes and cross country are: formation of PM 2.5, formation of CO,
formation of VOCs and NOX, and production of diesel engine PM.

The indirect effects of vehicle emissions produced by public wheeled motor vehicles operating on
open routes and cross country are: air degradation as a result of PM2.5 and PM10; reduced ability
of the blood to carry oxygen based on exposure to CO; and formation of ozone in the atmosphere
when hydrocarbons and NOx precursor emissions react in the presence of sunlight. Ozone is a
strong irritant that can constrict the airways, forcing the respiratory system to work harder to
provide oxygen to the rest of the body.

Direct and indirect effects of vehicle emissions on air quality do not result in measurable
variations from current conditions, since emissions from public wheeled motor vehicles are
spread over much of the project area with generally good emission dispersion. Recreational travel
within the project area will not cause or significantly contribute to violations of NAAQs or add to
visibility impairment beyond the existing condition. The county emission trends and forecasts for
NOx, ROG, and CO are all projected to drop gradually by 2020. The trends and forecasts for
PM2.5 and PM10 are project to go up gradually by 2020.

Indicator Measure 3: Public wheeled motor vehicles operating on gravel and native surface
roads have the potential to negatively affect air quality within wilderness areas by reducing
visibility, especially by dust. Particulates that remain suspended in the atmosphere are efficient
light scatterers, and therefore, contribute to regional haze problems. The table below displays the
total mileage of native surface roads and trails within one mile of the wilderness boundary, that
may contribute negatively to air quality due to dust. Table 3-A.5 displays the breakdown for each
of the wilderness areas. Alternative A has the greatest number of miles of native surface roads
within one mile of the wilderness boundary and the greatest potential to affect visibility within
Class I areas. Currently the AQRV of visibility is considered good to excellent most of the time in
these Class | airsheds.
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Table 3-A.5: Miles of native surface roads and trails open for public wheeled motor vehicle

use within one mile of wilderness boundary

Road and Trails (miles)
Alternative | pegolation Mokelumne Caples Creek
- - Recommended Total
Wilderness Wilderness )
Wilderness
A 15.1 66.8 74.4 156.3
B 12.0 48.5 49.1 109.6
Modified B 10.5 52.3 40.8 103.6
C 10.2 44.1 32.6 86.9
D 10.2 44.6 29.2 84.0
E 7.5 19.0 15.8 42.3

Indicator Measure 4: A direct effect of vehicle emissions produced by public wheeled motor
vehicles operating on open routes and cross country is the production of diesel engine PM (a
TAC). The exhaust from diesel-fueled engines is a complex mixture of gases, vapors, and

particles, many of which are known human carcinogens. Diesel PM contributes to the majority of
the risk from exposure to diesel exhaust, because the particles carry many of the harmful organics
and metals present in the exhaust.

Statewide TAC monitoring started in 1989, so the ARB has substantially increased its knowledge
about TACs, and the data indicate that control e

Air Quality
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increase. There are also uncertainties associated with the magnitude and timing of other
consequences due to a warmer planet.

Greenhouse gas concentrations in the atmosphere will increase during the next century unless
greenhouse gas emisions decrease substantially from present levels. Increased greenhouse gas
concentrations are very likely to raise the Earth's average temperature, influence precipitation and
some storm patterns as well as raise sea levels (Climate Change 2007). The magnitude of these
changes, however, is uncertain. The amount and speed of future climate change will ultimately
depend on:

e Whether greenhouse gases and aerosol concentrations increase, stay the same or
decrease.

e How strongly features of the climate (e.g. temperature, precipitation and sea level)
respond to changes in greenhouse gas and aerosol concentrations.

o How much the climate varies as a result of natural influences (e.g. from volcanic activity
and changes in the sun ’s intensity) and its internal variability (referring to random
changes in the circulation of the atmosphere and oceans).

Virtually all published estimates of how the climate could change in the future are produced by
computer models of the Earth’s climate system. These models are known as general circulation
models (GCMs). According to IPCC, 2007 (Climate Change 2007):

“[CJonfidence in models comes from their physical basis, and their skill in representing
observed climate and past climate changes. Models have proven to be extremely important
tools for simulating and understanding climate, and there is considerable confidence that
they are able to provide credible quantitative estimates of future climate change,
particularly at larger scales. Models continue to have significant limitations, such as in
their representation of clouds, which lead to uncertainties in the magnitude and timing, as
well as regional details, of predicted climate change. Nevertheless, over several decades of
model development, they have consistently provided a robust and unambiguous picture of
significant climate warming in response to increasing greenhouse gases.”

It is important to recognize that projections of climate change in specific areas are not forecasts
comparable to tomorrow’s weather forecast. Rather, they are hypothetical examples of how the
climate might change and usually contain a range of possibilities as opposed to one specific high
likelihood outcome.

The United States has the highest emissions of greenhouse gases of any nation on Earth. The
Fourth U.S. Climate Action Report concluded, in assessing current trends, that carbon dioxide
emissions increased by 20 percent from 1990-2004, while methane and nitrous oxide emissions
decreased by 10 percent and 2 percent, respectively. The declines in methane emissions are due to
a variety of technological, policy, and agricultural changes, such as increased capture of methane
from landfills for energy, reduced emissions from natural gas systems, and declining cattle
populations. At least some of the decline in nitrous oxide emissions is due to improved emissions
control technologies in cars, trucks, and other mobile sources. (Climate Change, 2007)

Many, but not all, human sources of greenhouse gas emissions are expected to rise in the future.
This growth may be reduced by ongoing efforts to increase the use of newer, cleaner technologies
and other measures. Additionally, our everyday choices about such things as commuting,
housing, electricity use and recycling can influence the amount of greenhouse gases being
emitted.

While the evidence for climate change is overwhelming, it is impossible to predict exactly how it
will affect California's ecosystems and economy in the future. There are, many areas of concern.
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As the average temperature of the Earth increases, weather is affected. Rainfall patterns change.
Droughts and flashfloods are likely to become more frequent and intense. Mountain snowcaps
will continue to shrink. Climate change and the resulting rise in sea level are likely to increase the
threat to buildings, roads, powerlines, etc. Agricultural patterns will change as crops and
productivity shift along with the climate change. Physical changes such as these impact
California's public health, economy and ecology. We can expect to see a deterioration in air
quality, a rise in the number of weather-related deaths, and a possible increase in infectious
diseases. Higher temperatures contribute to increased smog, which is damaging to plants and
humans. Climate change also affects forests in ways that increase fire hazards and make forests
more susceptible to pests and diseases.

One area of considerable concern is the effect of climate change on California's water supply.
During the winter, high in the Sierra Nevada, snow accumulates in a deep pack, preserving much
of California's water supply in "cold storage™ for the hot, dry summer. If winter temperatures
become warmer, more precipitation will fall as rain, decreasing the size of the snowpack. Heavier
rainfall in the winter could bring increased flooding. Less spring runoff from a smaller snowpack
will reduce the amount of water available for hydroelectric power production and agricultural
irrigation. Evidence of this problem already exists. Throughout the 20th century, annual April to
July spring runoff in the Sierra Nevada has been decreasing, with water runoff declining by about
ten percent over the last 100 years.

Another predicted outcome of climate change, a rise in sea level, is already being seen in
California, with a 3 - 8 inch rise in the last century. This can lead to serious consequences for the
large populations living along California's coast. Sea level rise and storm surges can lead to
flooding of low-lying property, loss of coastal wetlands, erosion of cliffs and beaches, saltwater
contamination of drinking water, and damage to roads and bridges.

Higher temperatures also cause an increase in harmful air emissions -- more fuel evaporates,
engines work harder, and demands for electric power increase along with an increase in power
plant air pollution. Air pollution is elevated by increases in natural hydrocarbon emissions from
vegetation during hot weather. High temperatures, strong sunlight, and a stable air mass are ideal
for formation of ground-level ozone, the most health-damaging constituent of smog. As the
temperature rises and air quality diminishes, heat related health problems also increase.

While carbon dioxide is the greenhouse gas emitted in the largest quantity, other greenhouse
gases such as methane, nitrous oxide, and hydrofluorocarbons also contribute to climate change.
Many greenhouse gases have lifetimes of decades or even centuries in the atmosphere, so the
problem cannot be eliminated quickly. Thus, the problems we are experiencing today do not
accurately represent the full effects we may see years from now based on current levels of
greenhouse gases.

In California, the greenhouse gas emission standards have been incorporated into the current
Low-Emission Vehicle (LEV) program, along with the other light and medium-duty automotive
emission standards. The standards adopted by the Board phase in during the 2009 through 2016
model years. When fully phased in, the near term (2009-2012) standards will result in about a 22
percent reduction as compared to the 2002 fleet, and the mid-term (2013-2016) standards will
result in about a 30 percent reduction.

Cumulative Effects

Indicator Measures 1 - 5: The cumulative effects of fugitive dust on air quality produced by
public wheeled motor vehicles operating on open routes and cross-country, would result in only
negligible differences than those currently experienced, as PM*® and PM™ particles from road
dust combine with other particles produced both by the implementation of other projects on the
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Forest such as prescribed burning and harvest operations. Implementation of prescribed burns and
harvest operations on other federal, state, or private lands, would also contribute particles.
Particulates from industrial and automotive sources within the analysis area would also contribute
to the cumulative particulate loading. It is not possible to predict the amount of particulates
contributed by these other sources.

Cumulative effects of motorized travel on air resources are unique in that past impacts to air
quality are not usually evident. The emissions associated with motorized travel would be
cumulative only with local emission sources listed in the affected environment. Since motorized
emission sources in the project area are localized and transient, actual cumulative combinations of
emissions are minor and do not result in significant effects.

Fugitive dust produced by public wheeled motor vehicles operating on gravel and native surface
roads in combination with fugitive dust created by harvest operations on Forest Service and other
federal, state, or private lands, could reduce visibility within the Class 1 airsheds slightly.

Diesel PM produced by public wheeled motor vehicles operating on open routes and cross-
country in combination with diesel PM created by harvest operations on Forest Service and other
federal, state, or private lands, could result in exposure to TACs.

CO?, CH*, and N?O produced by public wheeled motor vehicles operating on open routes and
cross-country in combination with CO?, CH*, and N0 created by harvest operations and burning
on Forest Service and other federal, state, or private lands, would contribute to greenhouse gases
in California.

Direct, Indirect and Cumulative Effects

Indicator Measures 1 - 5: Under Alternatives B, Modified B, C, D, and E, fewer miles of roads
and trails are open for motorized use as compared to Alternative A. The effects of the Action
Alternatives are the same as described for Alternative A, except that impacts from fugitive dust
and vehicle emissions may be reduced because fewer miles of roads and trails would be open for
public wheeled motor vehicle use.
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B. Geology

Affected Environment

The Eldorado National Forest is located in a geologically complicated area that is composed of
bedrock materials from three geologic events in which several oceanic plates have been literally
jammed against the western North American Plate over the last 350 million years. The remnants
of these plates are linear shaped complexes that have later been “penetrated” by igneous rocks
that are commonly referred to as “granitics” (which are further classified as granodiorites,
diorites, tonalities and gabbros in some localities). These contorted geologic complexes were later
covered by extensive volcanic lava and mud flows that were deposited in river valleys forty
million years ago and in a second volcanic sequence that occurred two million years ago. Because
the volcanic material is more resistant to bedrock weathering than the underlying metamorphic
and granitic rock types, it eventually formed the current ridge tops rather than remaining in valley
floors. The technical term for this is an “inverted topography.” Gold deposits are found as placer
deposits in these ancient river floors and as “hard rock” deposits within quartz veins that
penetrated older geologic materials during the slamming of oceanic materials against the ancient
North American continental plate. It was the discovery of the placer gold deposits that resulted in
the California gold rush of 1849.

Relative Stability of Bedrock Units

Relative bedrock stability is reflected in the geomorphic materials and processes found in this part
of the Sierra Nevada Mountain Range. Geomorphic material includes soils that have weathered in
place from bedrock by chemical or mechanical weathering, or have been transported downslope
by a combination of gravity and water (both ground and surface waters).

Chemical weathering is the process whereby bedrock minerals “decompose” and form a rind of
weathered rock called regolith; if the regolith is further weathered it forms a soil. The granitic
rocks in the Sierra Nevada contain minerals that make it susceptible to chemical weathering.
Surface water works is its way through the rock mass usually traveling along fractures and joints.
Over time this water reacts with the granitic minerals and a chemical process occurs resulting in
weathered rock. Some intrusive rocks, such as diorite and gabbro, do no weather as rapidly and
are described by geologists as being more resistant than the other granitic rocks. The resulting
landforms show differential weathering because weathering rates are different. An example of
this differential weathering is the Sugar Loaf hill located near the Silver Fork community on the
South Fork of the American River.

Mechanical weathering, in most cases, involves the process of water that is absorbed by the
bedrock or enters the bedrock along fractures and joints. The water expands when it freezes and
contracts when the ice melts. This freezing and thawing process mechanically breaks the rock
apart so that eventually it forms a gravelly soil. Once soil is developed through these chemical or
mechanical processes it can be transported downslope by a combination of gravity and water.

Downslope transportation of fractured and weathered material and soil occurs through several
geomorphic processes: slope failure by mass-wasting, sheetwash, rainwash, unconcentrated
runoff and sheet erosion. Geomorphic deposits from these processes include colluvial soils from
slope failures, sheetwash, and rainwash; and alluvial soils from unconcentrated runoff and sheet
erosion. Colluvial soils are commonly found from valley floors to ridge tops. Alluvial soils are
found on valley floors or in areas where ancient valley floors have been preserved.

When fractured rock fails it moves downslope through one of three processes: fall, landslide, and
creep. Rock failure is more prevalent in river canyons such as those found within the American
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River watershed as well as the Consumnes and Mokelumne watersheds. Along these steep valley
walls the rock debris from the rock failure ranges in size from a few feet in diameter to barn-size
boulders. In most cases the rock failure is due to mechanical weathering and in some rare cases
the rock failure is from the loss of vegetation. Management activities are therefore unlikely to
influence this geomorphic process.

When soil fails it occurs as the loss of soil shear strength and in some cases the loss of root shear
strength. As with rock failure there are three types of soil movement: landslide, flow and creep.
Debris flows have occurred within the riparian zones of streams within the forest, usually as the
result of heavy rainfall and rain-on-snow events. These are naturally occurring for the most part
but a few roads and trails have the potential for debris flows initiating from fillslope areas. Failed
or plugged culverts usually cause these fillslope failures. In areas where slopes are greater than 57
percent (30°) there is a greater potential for debris flow initiation sites based on field observations
and stochastic modeling of slope conditions. Landslide complexes on the forest are commonly
deep-seated meaning that the depth to the failure zone is greater than 10 feet deep. Individually
these landslides are several tens if not a few hundred acres in size but in most cases they are
“nested” together and hence are referred to as complexes. Because of their size and depth (usually
greater than 30 feet) the role of vegetation in helping stabilize these features is minimal except
along the margins of the slide mass where the landslide depth diminishes to 10 feet or less. Slope
movement activity for the large landslides ranges from relict (inactive to the point where large
portions of the landslide have eroded away by surface erosion) to dormant young (last movement
occurred within the last 100 years). Soil creep is ubiquitous across the forest because of the sandy
texture of the weathered granitics and hillslope steepness.

Geomorphology and Ground Water

Across the forest there are large areas where the bedrock is uniform — for example the large areas
of granititics on the eastern two-thirds of the forest and large areas of metamorphic rock found
along the western third of the forest. Where rock is one type the common drainage pattern that
results is dendritic (shaped like the veins in a maple leaf). However, the high shear strength of
many of the rocks found on the forest (typically the uniaxial uncompressive shear strength is
greater than 10,000 psi) results in surface water being forced to travel along fractures and joints
leaving a strong rectangular overprint to the general dendritic pattern. This drainage pattern has a
strong influence on where debris flows will travel and where the deposits will occur. It appears
that the drainage patterns on the forest may influence the stability of large, deep-seated landslides.

The volcanic lava and mud flows found on ridge crests also have a strong influence on the ground
water geometry within the upper slopes and hence the slope stability of these areas. The volcanic
material usually acts as a water-bearing material (aquifer) and the underlying rock of the ancient
canyon walls acts as a water-confining material (aquatard). This scenario is especially prevalent
where the volcanic material of the Mehrten Formation overlies the Valley Springs Formation
materials — a scenario where springs are common as well as landslides and debris flows initiated
from the spring line areas.

Debris slides and debris flows are commonly associated with riparian zones where ground water
is elevated. When debris slides are initiated they may travel a few feet downslope. Debris flows,
however, usually travel hundreds to thousands of feet downstream. If there is enough water
within the debris slide toes this part of the landslide may become a debris flow. As debris flows
enter stream courses the moisture content increases so that they become debris torrents. Debris
flows/torrents will travel downstream until one of two conditions occurs: the stream conveying
the debris enters a channel (in plan view) at an angle more than 70°, or the stream gradient drops
to approximately less than 3°. The numerous colluvial and alluvial fans and aprons found on most
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valley floors on the forest indicate that in the past debris flows/torrents have reached these areas
under natural conditions.

Analysis Framework

Factors Contributing to Slope Stability

There is a greater possibility of hillslope instability when roads and trails meet a set of conditions.
The two conditions that have the most influence of slope instability are 1) hillslopes with
gradients greater than 57%; and, 2) presence of springs. The rationale for this is the application of
limit equilibrium models across the forest which have resulted in output values showing that the
angle of internal friction for a large majority of the soils lies within the range of 29° to 35° (57%
is equal to 30°). From this work the observation was made that hillslopes that are steeper than
57% and are wet will likely pose stability problems.

Therefore a GIS exercise was completed to measure road or trail lengths that crossed hillslopes
with the conditions of hillslope gradients 57% and steeper and presence of the Mehrten Formation
overlying the Valley Springs Formation (where springs are commonly found). Additional
information was also applied in finding susceptible slope stability problems. These include areas
within the GIS that previously were identified as mass wasting areas with a moderate or high
hazard rating, debris flow areas with moderate or high hazard rating, and inner gorge landform
areas.

Table 3-B.1 below provides the results of the GIS geohazard analysis. The most common hazard
identified in the GIS exercise was the mapped areas of moderate mass wasting hazard (i.e.,
Mwaus). The number of miles of roads and trails within these mapped areas divided by the total
area for each alternative ranged from a few tenths of a percent to approximately 5 percent (i.e.,
4.90 percent). The next most common hazard was the mapped areas of high mass wasting hazard
(i.e., Mwuy). In this category the percentages ranged from a few tenths of a percent to
approximately 3 percent (i.e., 2.92 percent). The other categories (e.g., slopes greater than 57%,
inner gorge areas (IG), and the presence of the Mehrten Formation over the Valley Springs
Formation (Tm/Tvs)) showed results that were less than 1% for all alternatives. In other words,
all of the possible geologic hazards related to roads and trails on this forest comprise less that 5%
of the proposed alternatives.

However, the simple presence of areas designated as high hazards could make slope stability an
important effect to be evaluated in this EIS. A qualitative (non-numerical) analysis can be
completed to assess the slope stability risk of the alternatives in the EIS and address the direct,
indirect and cumulative effects. This was accomplished using the methodology suggested by Fell
et al. (2005) and displayed in Table 3-B.2 below.

Risk in the geologic literature is defined as a combination of geologic hazard and consequences
from the hazard if it occurs (e.g., Wu et al., 1996; Koler, 1998, Rollerson et al., 2000; Koler,
2000; Koler, 2004; Koler, 2005; Koler, 2006; Koler et al., 2007; and, Parson et al., 2007) . Ina
worst case scenario of roads and trails crossing mass wasting areas with a high hazard the
descriptors in the table are “unlikely” to “possible.” Consequences range from “insignificant” to
“medium” with a small possibility that a few areas will have “major” consequences. Using these
criteria, the risk of geologic hazards for the alternatives range from very low to medium with a
large majority of the risk results falling within the very low to low category. Therefore, geologic
hazards will not present a major problem for the alternatives presented in this EIS. Results from
this risk analysis are portrayed by alternatives in Table 3-B.3 below.
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Data and Assumptions

For a discussion of the data and assumptions used in this analysis see the beginning pages of
Chapter 3.

Environmental Consequences

Direct, Indirect and Cumulative Effects Common to All Alternatives

There are no direct, indirect, or cumulative effects from any of the alternatives because geologic
hazards relative to roads and trails evaluated at this scale (1:24000) are not measurable. Geologic
hazards will continue under normal conditions with or without the presence of roads and trails.
Large landslide stability will be influenced by the ground water rise with little or no influence
from road and trail management. The naturally occurring stream bank and riparian zone debris
slides and flows will continue to shed sediment. The modification of road or trail prisms, as well
as realignment of these corridors, has the potential to influence shallow landslides. However,
even these are few, and the GIS analysis indicates an effect on less than 5% of the area for all
alternatives, even under the worst-case conditions.
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Table 3-B.1: Results from the GIS geohazard analysis
System Roads Geohazard
g g g
R o - O N P
clc|lz|c || E|8| 2|8 ¢ |8B|32|E|g]|E
g ||| & || s |8 |s|8|eE|e|F|B|a|e
< E 7
A 6.32 | 063 | 0.82| .08 | 4204 | 417 | 2938 | 2.92 | 594 | 059 | 7.06 70 | 845 | 0.84
B 571 | 053 | 096 | .09 | 47.46 | 4.40 | 2161 | 200 | 798 | 0.74 | 6.45| .60 | 9.83 | 091
C 574 | 058 | 098 | .10 | 46.98 | 471 | 21.60 | 217 | 813 | 0.82 | 658 | .66 | 9.99 | 1.00
D 544 | 053 | 1.09 | .11 | 47.12 | 459 | 2250 | 219 | 6.13 | 0.60 | 7.34 | .71 | 10.38 | 1.01
E 5.14 | 054 | 1.13 | .12 | 46.27 | 490 | 2322 | 2.46 | 634 | 067 | 7.59 | .80 | 10.31 | 1.09
System Trails Geohazard
A 322 | 002 | 0.00| .00 |5659| 031 | 803 | 004 | 096 | 001 |19.79 | .11 | 11.36 | 0.06
B 9.70 | 0.15 | 0.00 | .00 | 62.00 | 094 | 375 | 0.06 | 1.25| 0.02 | 1516 | .23 | 8.13 | 0.12
C 0.00 | 0.00 | 0.00 | .00 | 8420 | 085 | 509 | 005 | 1.18 | 0.01 | 0.18 | .00 | 0.00 | 0.00
D 3.14 | 004 | 0.00| .00 |71.34| 084 | 479 | 006 | 1.10 | 001 | 930 | .11 | 10.34 | 0.12
E 0.00 | 0.00 | 0.00 | .00 |56.11 | 057 | 483 | 0.05| 1.42 | 0.01 | 2429 | .25 | 13.35| 0.14
Non-system Roads Geohazard
A 399 | 009 | 049 | .01 |5265 | 1.15| 2278 | 050 | 6.26 | 0.14 | 7.66 | .17 | 6.18 | 013
B 0.00 | 0.00 | 0.00 | .00 | 1890 | 0.01 | 7.87 | 0.01 | 22.05 | 0.02 | 39.37 | .03 | 12.60 | 0.01
C 0.00 | 0.00 | 0.00 | .00 | 31.33 | 0.01 | 12.42 | 0.01 | 0.00 | 0.00 | 36.43 | .02 | 15.70 | 0.01
D 0.00 | 0.00 | 0.00 | .00 | 31.33 | 0.02 | 12.42 | 0.01 | 0.00 | 0.00 | 36.43 | .02 | 19.93 | 0.01
E 0.00 | 0.00 | 0.00 | .00 | 31.33 | 0.02 | 12.42 | 0.01 | 0.00 | 0.00 | 36.43 | .02 | 19.93 | 0.01
Non-system Trails Geohazard
A 118 | 0.01 | 0.00 | .00 | 70.03 | 0.39 | 1655 | 0.09 | 6.68 | 0.04 | 253 | .01 | 3.03 | 0.02
B 0.00 | 0.00 | 0.00 | .00 | 88.14 | 0.11 | 254 | 0.00 | 0.00 | 0.00 | 0.00 | .00 | 9.32| 0.01
C 0.00 | 0.00 | 0.00 | .00 | 95.49 | 0.08 | 451 | 0.00 | 000 | 0.00| 0.00| .00| 0.00| 0.00
D 0.00 | 0.00 | 0.00 | .00 | 81.94 | 0.08 | 3.87 | 0.00 | 000 | 0.00 | 0.00 | .00 | 14.19 | 0.01
E 0.00 | 0.00 | 0.00 | .00 | 85.81 | 0.09 | 4.05| 0.00 | 000 | 0.00| 0.00| .00 | 10.14 | 0.01
Table key: moderate hazard debris flows (Dfs), high hazard debris flows (Df;), moderate hazard

mass wasting units (Mwus), high hazard mass wasting units (Mwu;), Tertiary Mehrten and

Valley Springs Formations on slopes greater than 57% (Tm/Tvs >57%), inner gorge (1G),

and slopes greater than 57% (slopes > 57%).
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Table 3-B.2: Qualitative terminology for use in assessing risk to property
(modified from Fell et al., 2005)

Qualitative measures of likelihood of landsliding

Level Descriptor Description
Almost certain The event is expected to occur
B Likely The event will probably occur under adverse conditions
C Possible The event could occur under adverse conditions
D Unlikely The event could occur under very adverse circumstances
The event is conceivable but only under exceptional
E Rare .
circumstances
F Not credible The event is inconceivable or fanciful
Qualitative measures of consequences to property
1 Catastrophic Struc_:t_ure cor_npletel_y des_troyed or large sc_a_le d_amage
requiring major engineering works for stabilization
. Extensive damage to most of the structure, or extending
2 Major : . - S L
beyond site boundaries requiring significant stabilization
. Moderate damage to some of the structure, or significant
3 Medium ; : I
part of the site requires large stabilization works
4 . Limited damage to part of the structure, or part of the site
Minor . - A
requires some reinstatement/stabilization works
5 Insignificant Little damage
Qualitative risk analysis matrix — classes of risk to property
Consequences to property
Likelihood Catastrophic Major Medium Minor Insignificant
Almost certain VH VH H H H
Likely VH H H M L-M
Possible H H M L-M VL-L
Unlikely M-H M L-M VL-L VL
Rare M-L L-M VL-L VL VL
Not credible VL VL VL VL VL

Legend — VVH: very high risk; H: high risk; M: moderate risk; L: low risk; VL: very low risk
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Table 3-B.3: Results from the GIS geologic risk assessment including direct, indirect and
cumulative effects for each alternative

System Roads Geologic Risk
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A | VLtoL | VLoM | VLtoL | VLtoM | VLtoM | VLtoM | Vitom | N0 Mmeasurable

B | VLtoL | VLtoM | VLtoL | VLtoM | VLtoM | ViLtoM | Vitom | NOmeasurable

C | VLtoL | VLtoM | VLtoL | VLtoM | VitoM | VLtoM | Vitom | NOmeasurable

D | VLol | VLtoM | VLtoL | VLtoM | VLtoM | ViLtoM | Vitom | N measurable

E | VitoL | VLtoM | VLtoL | VLtoM | VLtoM | VLtoM | Vitom | NOmeasurable
effects

System Trails Geologic Risk

A | VLtoL NA VLtoL | VLtoM | VLtoM | VLtoM | VLtoM gf‘f’egzasurab'e

B | VLtoL NA VLol | VLtoM | VLtoM | VLtoM | Vitom | NoMmeasurable

C | vLtoL NA VLtoL | VLtoM | VLtoM NA NA No measurable
effects

D | VLtoL NA VLtoL | VLtoM | VLtoM | VLtoM | VLtoM gf‘f’egzasurab'e

E | VLtoL NA VLtoL | VLtoM | VLtoM | VLtoM | Vitom | Nomeasurable
effects

Non-system Roads Geologic Risk

A | VLtoL | VLtoM | VLtoL | VLtoM | VLtoM | ViLtoM | Vitom | NoMmeasurable

B NA NA VLtoL | VLtoM | VitoM | VLtoM | Vitowm | N measurable
effects

c NA NA VLtoL | VLtoM NA VLtoM | Vitom | Nomeasurable
effects

D NA NA VLtoL | VLtoM NA VLtoM | Vitom | Nomeasurable
effects

E NA NA VLtoL | VLtoM NA VLtoM | Vitom | Nomeasurable
effects

Non-system Trails Geohazard

A | VLtoL NA VLtoL | VLtoM | VLtoM | VLtoM | Vitom | hoMmeasurable

B NA NA VLtoL | VLtoM NA NA VLtom | Nomeasurable
effects

c NA NA VLtoL | VLtoM NA NA NA | Nomeasurable
effects

D NA NA VLtoL | VLtoM NA NA vLtom | Nomeasurable
effects

E NA NA VLtoL | VLtoM NA NA VLtoM | NOmeasurable
effects

Key: NA = not applicable (no presence of a geologic hazard); VL = very low risk; L = low risk; M

= moderate risk.

Geology
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C. Soil Resources

Affected Environment

Soils of the ENF have been mapped and described in two reports of the National Cooperative Soil
Survey: Soil Survey Eldorado National Forest, California (Mitchell and Silverman 1986), and
Soil Survey of Eldorado Area, California (Rogers 1974). The general soil map in the report by
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The motorized routes in this zone are primarily 4WD trails. The effects of public wheeled motor
vehicle use on the soils in this zone are typically related to erosion of shallow soils, inadequate
drainage, and vehicle use within wet meadows.

The affected environment for evaluating the effects of the alternatives on soil resources is limited
to existing native surfaced roads and OHV trails within the Forest boundary (exclusive of Rock
Creek) that are or have been used by motorized vehicles, including unauthorized routes. Surfaced
roads are not included.

Analysis Framework

Introduction

No new construction or restoration is proposed under the alternatives. Therefore, the analysis for
soils will focus on the treads of existing native surfaced roads and trails as identified in the
description of Alternative A in Chapter 2. Native surfaced roads are more susceptible to soil loss
than surfaced roads.

Native Surfaced Roads and Trails

Defining the characteristics of roads and trails in the project area is important for analyzing the
effects of the alternatives. The analysis will focus on four types of roads and trails.

1. System roads (ML-1, ML-2) were originally constructed for hauling timber. These roads
have a cutslope, a road prism, and a fillslope. System roads generally have well-
compacted prisms, and constructed watercourse crossings with culverts and fills.
Drainage is provided by inside ditches with culvert cross drains and by rolling dips. Long
sustained gradients are common, but are usually not steep. Maintaining drainage
structures is the key to minimizing erosion on system roads. Drainage structures are
particularly susceptible to damage during the wet season by motorized vehicles.

2. Designated OHYV trails were either constructed specifically for OHV use, or were
converted from roads. Trails specifically designed for OHV use are narrow, have minimal
cuts and fills, and have meandering alignments without long sustained gradients.
Drainage is provided by rolling the grade and constructing OHV rolling dips. Except
where constructed by hand, trails are cut into the subsoil and treads are compacted. Many
OHV trails, however, were not originally designed and constructed for OHV use, but
were converted from roads. Road prisms are well-compacted and provide a firm running
surface, but the compacted surface makes installing OHV rolling dips difficult. The long
sustained gradients of trails converted from roads demand more attention to drainage.

3. Four-wheel-drive roads have little cut and fill. Many 4WD roads were located on
ridgelines to maintain a gentle gradient and to stay on shallow soils to avoid rutting.
Drainage is typically provided by rolling the grade. Typical problems on 4WD roads
include excessive tread wear on steep gradients, capture of sheet flow from sideslopes or
ephemeral drainages, and crossing wet areas.

4. Unauthorized routes typically began as wheel tracks. They lack drainage structures, roll
the grade only by chance, and may include unsustainably steep gradients. Because
unauthorized routes were not constructed, treads are in loose topsoil rather than well-
compacted subsoil. As topsoil is eroded, treads become entrenched, concentrating runoff
and resulting in deeper erosion.
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Soil Loss on Native Surfaced Roads and Trails

Concentrated runoff is the primary agent of erosion on native surfaced roads and trails and
unauthorized routes. Mechanical displacement of soil by wheeled motor vehicle traffic is also
important, although most mechanically displaced soil is ultimately transported by concentrated
runoff. Mechanical displacement becomes more significant as route gradients become excessively
steep. Mechanical erosion and soil loss by dusting are problems on unauthorized routes because
treads in surface soils are high in organic matter and generally not well compacted.

There are three types of soil loss related to roads and trails. When a route was allocated to be part
of the transportation system, the road prism or trail tread lost its capacity to grow vegetation.
Although soil was not lost from the site, the soil was dedicated use as a transportation facility.
Since no new road or trail construction is planned, this type of soil loss does not apply in this
analysis. Unauthorized routes already exist, but were not planned with engineering design nor
analyzed for loss of soil productivity.

The second type of soil loss is erosion of the road or trail tread. This is not a loss of
productivity—that loss occurred when the tread was allocated for use as a road or trail. But tread
erosion can reduce the capacity of the road to function as a transportation facility, so tread lost by
erosion is a loss of facility function.

The third type of soil loss occurs when water concentrated on a road or trail leaves the route and
creates a gully in adjacent soils. This is a loss in productivity, the capacity to grow vegetation,
and a loss of hydrologic function.

There are other off-site impacts of soil loss, such as when sediment from erosion of roads and
trails is delivered to a watercourse. For this analysis, sedimentation is not considered a soil
impact. Sedimentation is covered in the Hydrology and Aquatic Resources Section of this
Chapter as an impact on water quality.

Data

The soil analysis was based upon a comparison of seasonal closures during wet weather periods
and the following information collected from the GIS database: soils susceptible to gully erosion,
total miles of routes open by alternative, and condition of native surfaced roads based on field
assessments. Since sustained, steep gradients are also an indicator of the risk of erosion, a query
of routes with gradients of 15 percent or greater and 200 feet or more in length was attempted. It
was unsuccessful due to limitations in the data base.

Assumptions

See the assumption section at the beginning of Chapter 3 for a general list of assumptions. The
following list is specific to soil resources.

e The decision to allow or prohibit the use of public wheeled motor vehicle on routes
would have no direct effects on soils. However, a route designation decision does have
the potential to affect soils indirectly to the extent that it affects the concentration of use
on roads and trails, the levels of maintenance needed, and the potential for damaged areas
to recover. The magnitude of the indirect effects on soils will depend on (1) how
effectively law enforcement can confine traffic to designated routes; (2) how effectively
law enforcement can keep traffic off routes that are not designated; and (3) how well
routes closed to public wheeled motor vehicle use recover on their own, without
restoration treatments.
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e To the extent that wheeled motor vehicle traffic is the primary cause of erosion,
prohibiting public wheeled motor vehicle use of existing routes will result in less erosion.
In most situations, however, erosion is the result of a combination of factors that include
poor route design or location, lack of drainage, and inadequate maintenance.

e The routes being evaluated, as described in the description of Alternative A in Chapter 2,
already exist. They are compacted and generally lack vegetation, and some are eroded.
From the standpoint of soil productivity, these routes are already non-productive.
Therefore, the potential effects on soils are only related to sustaining route function,
protecting adjacent soils from runoff and gully erosion, or restoring the routes to a
productive state. A more complete discussion of these factors can be found in the project
record.

e Surfaced roads are not included in this analysis because soil loss by erosion on surfaced
roads is very low.

Indicator Measures

To display the differences between the alternatives, with respect to effects to the soils resource,
the following six indicator measures were used:

Indicator Measure 1: Miles of roads and trails open for public wheeled motor vehicle use
susceptible to gully erosion.

Indicator Measure 2: The condition of NFS ML-1 and ML-2 roads open for public wheeled
motor vehicle use, based on the condition evaluation database.

Indicator Measure 3: The total miles of routes open to public wheeled motor vehicle use.
Indicator Measure 4: Miles of ML-1 roads proposed for conversion to ML-2 roads.
Indicator Measure 5: Miles of unauthorized routes proposed for designation.

Indicator Measure 6: Protection of routes open to public wheeled motor vehicle use during wet
weather periods.

Environmental Consequences

Direct Effects for All Alternatives

The decision to allow or prohibit the use of public wheeled motor vehicle on routes would have
no direct effects on soils.

Indirect Effects for All Alternatives

Indicator Measure 1: This indicator addresses the risk of off-site impacts of roads and trails on
soils. Table 3-C.1 shows miles of roads and trails on soils with a high potential for gully erosion.
The two soil surveys covering the ENF (Rogers 1974, Mitchell and Silverman 1986) were used to
identify soil mapping units with shallow soils and inclusions of rock outcrop. A GIS query was
made for route segments on these soils that were also on slopes greater than 30 percent. These
route segments tend to capture and concentrate runoff that can lead to gully erosion on adjacent
slopes.

Soil Resources 3-27



Eldorado National Forest Final EIS

Table 3-C.1: Soils susceptible to gully erosion, by Alternative (miles)

Alternative NFS Road NFS Trail 4WD Trails | Unauthorized TOTAL
A 44.0 10.7 0.2 9.7 64.6
B 29.7 7.5 0.2 1.5 38.9
Mod B 31.3 7.6 0.2 0.6 39.7
C 28.2 1.4 0.2 1.4 31.2
D 23.1 3.3 0.2 15 28.1
E 21.4 53 0.2 1.4 28.3

In terms of the percent of total miles of routes open for public motorized vehicle use (see Table 2-
17 in Chapter 2), routes on susceptible soils in the action alternatives range from about 2.5
percent for Alternatives C and D to about 3.2 percent for Alternatives B, Modified B, and E. This
is a small proportion of the routes open. Alternative A has the greatest number of miles open for
public wheeled motor vehicle use on susceptible soils. The total length of roads and trails that
would allow use on susceptible soils under Alternatives B and Modified B is about 60 percent of
that open for use in Alternative A. Alternatives C, D, and E are roughly the same, and allow use
on only 44 to 48 percent of the number of miles on susceptible soils as occur in Alternative A.
This means Alternatives A, Modified B, and B would have a slightly higher risk of gully erosion
on soils adjacent to open routes. Therefore, Alternatives A, Modified B, and B would require
higher levels of maintenance to protect soils from gully erosion.

Indicator Measure 2: Table 3-C.2 shows the number of NFS ML-1 and ML-2 roads open for
public wheeled motor vehicle use by condition and alternative. Field surveys were conducted on
400 NFS ML-1 and ML-2 roads. Road condition was recorded as the percent of each route that
was rutted, washed out, eroded, or slumped; had poor drainage; or was too steep. These indicators
of poor condition are summarized into two groups: (1) number of routes where more than 20
percent of the route was in one or more of the poor condition classes, and (2) number of routes
where more than 50 percent of the route was in one or more of the poor condition classes. Figure
3-1 displays the same data in terms of percent of the NFS ML-1 and ML-2 roads currently open
for public wheeled motor vehicle use in Alternative A.

Table 3-C.2: Number of open NFS ML-1 and ML-2 roads by condition and Alternative

Alternative A B Mod B C D E
> 20 percent in poor condition 137 49 48 41 35 32
> 50 percent in poor condition 17 5 7 5 6 5
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Figure 3-C.1: Percent ML-1 and ML-2 Roads in poor condition by Alternative
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The number of NFS ML-1 and ML-2 roads in poor condition is roughly the same for Alternatives
B, Modified B, C, D, and E, but is about three times higher under Alternative A. If Alternative A
were implemented, an increase in maintenance would be needed to control erosion. If
Alternatives B, Modified B, C, D, or E were implemented, there would be a backlog of degraded
NFS ML-1 and ML-2 roads not open for public wheeled motor vehicle use in need of
decommissioning, restoration, or at least minimal maintenance to provide drainage to control
runoff water and prevent erosion.

Road condition also indicates how well each alternative avoids problem areas. Not designating
routes in poor condition would remove from the system routes that require high maintenance.
This would allow more effective use of limited maintenance resources. However, the condition
surveys did not specifically address causes, so some poor condition ratings could be due to a lack
of maintenance, and not necessarily due to poor location.

Indicator Measure 3: Table 2-17 (Chapter 2) shows the total miles of native surfaced roads and
trails open for pubic wheeled motor vehicle use in each alternative. Compared to Alternative A,
Alternatives B, Modified B, and C would have about 40-42% as many miles open as Alternative
A; Alternative D would have about 36%; and Alternative E about 32%. The small differences
between some alternatives, for example between B and C, would not result in measurable effects
on soils. But the differences between the alternatives with greater differences, for example
between Alternatives B and E, might have measurable effects.

The decrease in routes open for public wheeled motor vehicle use may concentrate use. This
increases tread wear on the routes that remain open, and more maintenance would be needed on
open routes. However, with fewer routes to maintain, the level of maintenance of remaining
routes may also increase. This increase in maintenance somewhat neutralizes the effects of
concentrated use. As opportunities for motorized recreation decrease under Alternatives B,
Modified B, C, D, and E, there may be increased pressure to create unauthorized routes. The
effect on soils would depend on the effectiveness of law enforcement and on the diversion of use
to other places.
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Indicator Measure 4: Table 2-19 (Chapter 2) shows miles of ML-1 roads proposed for
conversion to ML-2 roads. ML-1 roads are inspected infrequently and rarely maintained.
Although closed to public use, ML-1 roads create opportunities for unauthorized use. ML-2 roads
get more use than ML-1 roads, but they have a greater possibility for maintenance. Conversion of
ML-1 to ML-2 roads would also contribute to dispersion of use. On balance, and assuming the
seasonal closure is effectively implemented (see Indicator Measure 6), converting ML-1 roads to
ML-2 would provide slightly more protection of the soil resource. The most conversion would
occur under Alternatives B, C, and Modified B (24%, 20%, and 17% converted); Alternative D a
little less (12%); and almost none (0.5%) under Alternative E. No conversion would occur under
Alternative A.

Indicator Measure 5: Table 2-19 (Chapter 2) shows miles of unauthorized routes proposed to be
open. Unauthorized routes that are designated for use are more likely to receive drainage and
maintenance than those not designated. If unauthorized routes are merely closed to public use but
not drained or restored they may continue to erode, although some would gradually recover with
effective closure. Under the action alternatives only about 3% to 9% of the 526 miles of
unauthorized routes would be designated, so the effects of this indicator on the soil resource
would be similar for all action alternatives.

Indicator Measure 6: Table 2-20 (Chapter 2) shows wet weather closures by alternative.
Alternative A has no seasonal closure. Alternatives B, Modified B, and E would close native
surfaced roads and trails from January 1 to March 31; Alternative D from December 1 to April
30; and Alternative C from November 1 to April 30. If weather and soil conditions are suitable
for use, roads and trails could be designated open during November, December, and April under
Alternative C, and during December and April under Alternative D. In addition to these seasonal
closures, under the action alternatives roads and trails could be closed by forest order whenever
there was a risk of causing resource damage.

Wet season closure is an enforcement tool of major importance in protecting roads and trails from
soil damage. When wet, native surfaced roads and trails have low soil strength and are therefore
susceptible to rutting and soil damage. Rutting damages treads, concentrates runoff that can lead
to gully erosion, and leads to trail widening. Native surface drainage structures such as rolling
dips, waterbars, and other waterbreaks can also be damaged. Closing roads and trails when soils
are wet reduces the risk of soil damage. A more detailed discussion of the rationale for seasonal
closure is in Chapter 2 and in Appendix D.

At the end of each wet season closure, roads and trails would be open for use. However, if soil
and weather conditions were unsuitable, the closure could be extended by forest order. Under
Alternatives B, Modified B, and E, native surfaced roads and trails would be opened for use on
April 1, unless soil and weather conditions justified an extension. However, under Alternatives C
and D, roads and trails would remain closed unless soil and weather conditions justified opening
them for use. Therefore, during the month of April, the risk of soil damage would be slightly less
under Alternatives C and D than under Alternatives B, Modified B, and E.

At the beginning of the rainy season, under Alternatives B, Modified B, and E, roads and trails
would be open during December, unless soil and weather conditions justified a closure. Under
Alternatives C and D, roads and trails would be closed unless conditions justified opening them.
This would also be the case for Alternative C in November. As in the spring, the differences
among the alternatives are dependent on the differences between open unless closure is justified
and closed unless opening is justified. Since it would take several days or more to evaluate soil
and weather conditions justify closing (or opening) roads and trails, plus time to prepare a forest
order and notifications, the alternatives with the most time in the closed unless justified open
status would provide the most protection of soils from damage during the wet season.
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Based on time in the closed unless opened status, the effects of wet season closures on soils
would be:

Alternative C — Provides the most protection from soil damage by wet season use.

Alternative D — Provides slightly less protection than Alternative C.

Alternatives B, Mod B, E — Provides less protection from soil damage during the wet
season.

Alternative A — Has a high risk of soil damage from vehicle use during the wet season.

Cumulative Effects

Geographic Scale

The geographic scope of the cumulative effects analysis selected is the entire ENF, since the
routes allowing public wheeled motor vehicle use occur within this area and the effects are likely
to occur within this area.

Analysis

The cumulative effects analysis for the soils resource considers impacts of the alternatives when
combined with the following past, present, and foreseeable future actions and events: road and
trail maintenance; closure or restoration of routes not open for use and not maintained for
administrative use or other uses, fuels treatments, urban interface growth and increased use, and
future road or trail realignment, reconstruction, or decommissioning.

Management actions affect traffic, creation of unauthorized routes, maintenance, the effectiveness
of closures, and recovery of closed routes. Cumulatively, these actions influence tread wear and
soil erosion.

The wet season closure, which applies to the action Alternatives (B, Modified B, C, D, and E)
would be an important management tool in regulating use during the rainy season. Regulating use
during the rainy season would have a major effect on reducing rutting and erosion.

The current poor condition of many roads and trails shows that maintenance has been inadequate
in the past. The reduction in timber harvest has had a major effect on road condition, especially
NFS ML-2 roads. These roads received regular maintenance when they were used as timber haul
roads. When there was logging activity, NFS ML-2 roads were also closed during the wet season.
With the reduction of the timber program there has also been a decline in Forest Service road
maintenance. The lack of maintenance has allowed drainage structures to deteriorate, putting
many NFS ML-2 roads at a high risk of failure under a major storm event. The cumulative effect
of these actions has been erosion and deterioration of roads and an increased risk of failure.

Fuels treatments open up stands, create fire lines and temporary roads, and generally create
opportunities for unauthorized OHV use. This has been and will continue to be a problem in
urban-interface areas, along the heavily used Highway 50 corridor, and in other areas with easy
access to the Forest.

The Forest-urban interface in the foothills is one of the most rapidly growing areas in the State,
and OHV registrations in this area are increasing at an even faster rate (Widell 2002). Demand for
motorized recreation, especially on all-terrain vehicles (ATVs) is increasing. This demand will
increase use levels on open routes, resulting in more tread wear, wear on drainage structures, and
the potential for increased erosion.

Following this travel management decision there may be a need for reroutes or restoration of
roads and trails. Reroutes would require some new construction that would cause soil disturbance
and a temporary loss of vegetation. Restoration of damaged areas and road decommissioning

Soil Resources 3-31



Eldorado National Forest Final EIS

would also cause soil disturbance. If these actions are implemented in the future, the long-term
effects of these actions would be to reduce soil erosion. These projects will require further
environmental analysis at the time that the specific projects are proposed.
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. Hydrology and Aquatic Resources

Affected Environment

The Eldorado National Forest (ENF) includes approximately 1,745 square miles of the Sierra
Nevada Mountains in northern California. The ENF contains portions of four major drainage
basins: the North Fork American River, the South Fork American River, the Cosumnes River,
and the Mokelumne River. These four drainage basins include 155 watersheds (7th field or HUC
7 watersheds') and approximately 1,248 miles of perennial streams. The hydrologic
characteristics of the ENF and its aquatic features are summarized in Table 3-8.

The ENF contains more than 3,000 miles of roads and trails, a large portion of which are not
paved. A small portion of the unpaved roads and trails are unauthorized routes. Approximately
13.5 percent of the roads are located within the Riparian Conservation Areas (RCAS) of perennial
streams and lakes (Figure 3-3).2

Figure 3-D.1: Percent of roads and trails in the Eldorado National Forest (ENF) that are
contained in the Riparian Conservation Areas (RCAs) of aquatic features
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! HUC = Hydrologic Unit Code. HUC is the national system for classifying watersheds. The largest scale watersheds
are HUC 1 (1% field). The HUC 7 watersheds (7th field) in the ENF are mostly between 2,000 and 15,000 acres.

2 The Riparian Conservation Area (RCA) is 300 feet on each side of perennial streams, 150 feet on each side of
seasonal streams, and 300 feet surrounding special aquatic features (lakes, ponds, meadows, springs, bogs, and other
wet areas). The RCAs are designated in the Sierra Nevada Forest Plan Amendment (SNFPA 2004).
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Table 3-D.1; Hydrologic characteristics of the Eldorado National Forest (ENF)

Sierra Nevada Mountains in northern California.

Location =  Western edge of the ENF is east of Sacramento.
= Eastern edge of the ENF is just southeast of Lake Tahoe.
Elevation =  Approximately 2,000 feet in the western edge of the ENF.
=  Approximately 10,000 feet in the southeast edge of the ENF.
=  Most of the precipitation occurs between November and April.
Climate =  Above 5,000 feet, precipitation is dominated by snow that equates to roughly 50 to

60 inches of water per year.
Below 4,000 feet, precipitation is dominated by approx. 40 to 50 inches of rain/year.

Aquatic features

1,248 miles of perennial streams and 842 miles of seasonal (intermittent) streams.
1,108 lakes, which range from less than 1 acre to more than 2,740 acres in size.
1,857 meadows, which total 10,416 acres with an average size of 5.6 acres.

Major drainage
basins/rivers

The North Fork American River and the South Fork American River, which both flow
to the west and into the Sacramento River. (HUC 4 watersheds)1.

The Cosumnes River and the Mokelumne River, which both flow to the west and into
the San Joaquin River. (HUC 4 watersheds).1

Watersheds®

4 th field watersheds (HUC 4): 7. Average size of 398,360 acres (622 square miles).
5th field watersheds (HUC 5): 28. Average size of 95,975 acres (150 square miles).
6th field watersheds (HUC 6): 88. Average size of 29,070 acres (45 square miles).
7th field watersheds (HUC 7): 155. Average size of 7204 acres (11.3 square miles);
95% of the 7th field watersheds are between 2,000 and 15,000 acres.

Beneficial uses of
water?

Municipal water supplies for domestic use; hydropower generation; contact and non-
contact recreation; canoeing and rafting; cold freshwater habitat; spawning habitat;
and wildlife habitat.

Condition of
aquatic features

The majority of aquatic features in the ENF have not been surveyed in the past 10
years for overall condition and ecological health.

Results from a small number of aquatic features from 2004 to 2007 showed that 60%
of the surveyed stream reaches were receiving excessive amounts of sediment and
90% of the meadows were functioning-at-risk or non-functional.3

Two rivers do not meet State water quality standards and are on the 303(d) list:
Cosumnes River (for exotic species), and the South Fork American River below Slab
Creek reservoir (for mercury).4

Roads

More than 3,000 miles of roads and trails, a large portion of which are not paved.
A small portion of the unpaved roads are not system roads - they are created by
recreational use.

Existing road
density in 7th field
watersheds®

36% of the 7th field watersheds have a low road density of less than 2.5 miles of
road per square mile of land (mi./mi.2).

42% of the watersheds have moderate road density of 2.6 - 5.0 mi./mi.2

22% of the watersheds have a high road density of greater than 5.0 mi./mi.2

Existing road
density near
perennial streams
in 7th field
watersheds®

73% of the watersheds have a low road density of less than 1.5 miles or road per
square mile of land (mi./mi.2).

22% of the watersheds have moderate road density of 1.6 - 3.0 mi./mi.2

10% of the watersheds have a high road density of greater than 3.1 mi./mi.2

1 HUC = Hydrologic Unit Code. HUC is the national system for classifying watersheds. The largest
scale watersheds are HUC 1 (1% field). The ENF is part of the HUC 1 watershed that drains into
the Pacific Ocean. The ENF includes portions of the HUC 2 and HUC 3 watersheds (2" and 3"
fields) - the Sacramento and San Joaquin Rivers.

2 Beneficial uses of water are designated by the Central Valley Regional Water Quality Control
Board (CVRWQCB).
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® These survey results were conducted in areas of cattle grazing and timber harvest. As a result,
these survey results may NOT be indicative of the condition of aquatic features in the ENF as a
whole.

* Section 303(d) of the Clean Water Act of 1972 requires each state to identify water bodies that fail
to meet applicable water quality standards (CVRWQCB 2006).

® A detailed analysis of road density for watersheds in the ENF is contained in the Project File.

Analysis framework

The area of analysis includes all of the aquatic features contained within the Eldorado National
Forest (ENF), with the exception of the area that includes the Rock Creek Trail System. The
analysis is largely based on three sources of information:

e Attributes contained in GIS concerning the relationships between aquatic features and
roads.

o Recent field surveys of the condition of aquatic features and roads in the ENF.
e Personal knowledge of aquatic features and roads by resource specialists in the ENF.

Numerous researchers have established that roads are a major source of sediment delivered to
streams in otherwise relatively undisturbed watersheds, such as forests and rangelands. In
addition, research has concluded that sediment from roads can result in adverse effects to streams
and aquatic habitat (MacDonald and Stednick 2003; Gucinski and others 2001; Dissmeyer 2000;
Meahan 1991). In the ENF, roads have resulted in adverse effects to the aquatic habitat of a
number of streams. These streams include Alder Creek and several of its tributaries (Figure 3-4),
Van Horn Creek, and several tributaries of Sopiago Creek (Markman 2003, 2007).

The published research has not established consistent numerical criteria for determining when
roads are likely to contribute sediment to streams and other aquatic features such that the aquatic
habitat of those features is adversely affected. Direct, quantitative, cause-and-effect links between
roads and the condition of aquatic habitat and species have been difficult to document (Gucinski
and others 2001). The relevant research on this topic is summarized in the Project File.

As a result of the limitations described above, the analysis of the alternatives in this section is a
relative risk assessment of the likelihood of adverse effects to the condition of aquatic features in
the ENF. This was accomplished using five Indicator Measures, two of which are numerical.
These Indicator Measures identified perennial and seasonal streams where aquatic habitat will be
at a high risk of being adversely affected as a result of sediment from unpaved roads and trails.
The Indicator Measures are described in Table 3-9.

The assumptions that are specific to this analysis are described in Table 3-10. Most of the
assumptions are supported by published research and/or personal experience of resource
specialists in the Eldorado National Forest.
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Table 3-D.2: Indicator Measures for evaluating effects to aquatic features and aquatic

habitat as a result of sediment from unpaved roads and trails (routes)."?

Description of
Indicator Measure

Criteria for Indicator
Measure

Usefulness of
Indicator Measure

Geographic scales
for each Indicator
Measure

Number and miles of
streams (and

More than one-third
of the length of the
stream (or stream
segment) is
bordered by routes

Identifies specific
streams and
stream segments

Eldorado National
Forest (ENF).

Indicator stream segments) that are at a high | Each of the four
L that are less than - . N
Measure at a high risk of 200 feet from the risk of adverse drainage basins in
#1 adverse effects to effects to aquatic the ENF.?
: - stream and/or ) -
aquatic habitat as habitat from Individual stream
two or more route
a result of routes. . unpaved roads systems.
crossings of the .
. and trails.
stream per linear
mile of the stream.
A route through a
Indicator meadow
Routes through Miles of routes frequently results
Measure .
meadows. through meadows. in adverse
#2 .
hydrologic effects
to a meadow.
Compliance with Mostly a qualitative Evaluation of the
Indicator Riparian evaluation with effects to water
Measure Conservation respect to quality and
#3 Objectivzz‘s compliance with the beneficial uses of
(RCOs). RCOs. water. Eldorado National
] ] ] ] Forest (ENF).
Protection of aquatic | Time period(s) of the
Indicator features from closure of routes to
Measure motor vehicle use vehicle use during G | relati
#4 during periods of periods of wet gr:je_ratre a]El:/he
wet weather. weather. indicator ot the
risk of vehicle use
No numerical criteria adversely
Protection of aquatic Presence or : affecting aquatic
Indicator features from the features and
. absence of .
Measure creation of new - habitat.
restrictions to cross-
#5 routes near

streams.

country motorized
vehicle travel.

! The Indicator Measures were selectively chosen so as to include only those that were the most
relevant. Examples: a) paved roads were not included because this EIS does not make decisions on
the use of paved roads, b) roads and trails on private land contained within the ENF were not
included because this EIS does not make decisions concerning the use of roads on private land.

2 The Indicator Measures apply to ALL known unpaved roads and trails (routes), regardless of
whether those routes are system roads, non-system roads, authorized routes, or unauthorized

routes.

® The drainage basins are: North Fork American River, South Fork American River, Cosumnes
River, and Mokelumne River.
* The Riparian Conservation Objectives are contained in the Sierra Nevada Forest Plan Amendment

of 2004.
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Table 3-D.3: Assumptions used in the analysis of the effects to roads to aquatic features and
aquatic habitat in the Eldorado National Forest

Sediment is the major pollutant from native-surface roads. Most other pollutants from roads, such as
trace metals and man-made chemicals, are attached to sediment (Gucinski and others 2001;
Dissmeyer 2000). As a result, the relative effects of the alternatives with regard to sediment and
aquatic habitat apply to trace metals and man-made chemicals.

The effects of roads on the peak flows of streams and the subsequent conditions of aquatic habitat are
minor. Research on small watersheds typically has shown that peak flows do not increase until more
than 12 percent of a watershed is covered with roads and other impermeable areas (Ziemer 1981).
In the ENF, roads and impervious areas cover less than 12 percent of all of the 7th field watersheds
with one exception: approximately 13 percent of the lowa Canyon watershed is covered with
impermeable areas as a result of residential development on private lands in the vicinity of Pollock
Pines. (Impermeable areas include roads, landings, parking lots, and buildings. Impermeable areas
usually do not include timber harvest areas and agricultural areas.)

A stream with adverse effects to aquatic habitat as a result of sediment from unpaved roads and trails
(or other causes) generally shows one or more of the following characteristics: pools have been

3 partially or completely filled-in with sediment, an excessive amount of fine-grained material occurs

throughout much of the channel, the channel is wide and shallow, recent erosion of the channel is

excessive, the streambanks are unstable.

For a small stream in mountainous terrain, the most important factors that influence the risk of adverse
effects to aquatic habitat from unpaved roads are related to the length of unpaved roads near a
stream, the distance of the unpaved roads from a stream, and the number of times that unpaved
roads cross the stream. Other factors - such as the type of road use (cars, trucks, motorcycles, all-
terrain vehicles, etc.) and the amount of road use on top of snow are usually less important factors.
This is based on field observations over the past 16 years in several National Forests in the western
United States (Markman, personal communication 2007), and is supported by relevant research as
described in the Project Record.

The reduction or elimination of vehicle traffic on a road or trail near a stream will result in less
sediment delivered from the road to the stream, and this in turn will reduce the risk of adverse effects
to aquatic habitat from roads. This is because the reduction or elimination of vehicle traffic on a road,
over a period of time, should reduce the amount of loose material on the road surface and also

5 increase the amount of leaf litter and other cover on the road surface. As result, the amount of

material that is readily available to erode from the road to a nearby stream should be reduced. The

available research has shown that the erosion rates from a closed road will often decrease to near
background levels as the density of vegetation on the surface of the road increases (Dissmeyer

2000).

The elimination of vehicle traffic on a road or trail near a stream during periods of wet road conditions
will result in less sediment delivered from the road to the stream. Vehicle use on wet roads tends to
cause ruts and damage to the roads, which tends to increase erosion of sediment from the road
during rainfall events and periods of snowmelt (Markman, per. comm. 2007).

A road or trail through a meadow frequently results in adverse hydrologic effects to a meadow. Such
effects usually include one or more of the following characteristics: disruption of surface flow
patterns, disruption of the movement of ground water, delivery of sediment into the meadow, rills and
gullies (USDA 1996; Markman, per. comm. 2007).

Ephemeral streams were not included in this analysis for three reasons.

The results would have been erroneous. A large number of the streams in the GIS layer that are
shown as ephemeral streams are not actually ephemeral streams on the ground - they are draws,
swales, or upland areas. This means that hundreds of ephemeral streams that do not exist would
have been shown as being at high risk of adverse effects to aquatic habitat (Markman, per. comm.
2007).

Ephemeral streams generally do not contain aquatic habitat that is considered necessary for the
survival and reproduction of threatened, endangered, and sensitive (TES) species.

The risk of adverse effects to the aquatic habitat of perennial and seasonal streams - not including
ephemeral streams - is adequate to characterize relative differences between the alternatives.
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The density of roads and trails at the watershed scale will not be substantially changed as a result of
any of the action alternatives (Alternatives B, Modified B, C, D, and E) for at least the next 20 years.
The primary reason for this assumption is that action alternatives involve the closure of routes to
vehicle use by the public and not the physical removal of roads. The removal of roads typically
involves the excavation of culverts, the ripping of the road surface, and, in some cases, the re-

9 contouring of the ground surface to blend in with the natural topography. Based on field observations
in several National Forests in the western United States, it typically takes at least 20 years for closed
roads to re-vegetate naturally (Markman, per. comm. 2007). The Implementation Strategy does allow
for the restoration or rehabilitation of roads in the future; this means that slight changes in the density
of roads at the watershed scale are possible in the future.

Direct and indirect effects are both short-term (less than 5 years after implementation) and long-term

10 (more than 5 years after implementation), unless specifically described otherwise. Cumulative
watershed effects are greater than 20 years in the future.

11 The alternatives differ in terms of the miles of routes open to public motor vehicle travel; there is no
difference in the number of miles of routes that currently exist.

12 | The term routes apply to all unpaved roads and trails, unless specified otherwise.
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Several non-system roads parallel Alder Creek and contribute sediment directly into the floodplain of the stream (Figure 3-D.2). As a result, the
aquatic habitat of Alder Creek has been adversely affected - pools have been filled in with sediment, the channel is wide with shallow water depths
at a number of locations, and the water temperature exceeds 70 degrees Fahrenheit at times during the summer. At this location, the stream is also
undercutting a road. May 2006.

Figure 3-D.2: Non-system roads parallel to Alder Creek
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Environmental Consequences

Direct and Indirect Effects

Indicator Measure 1. Alternative A (no action) would result in the greatest number and miles of
streams at a high risk of adverse effects to aquatic habitat from unpaved roads and trails (routes).
All of the action alternatives (Alternatives B, Modified B, C, D, and E) would result in a
reduction in the number and miles of streams at a high risk of adverse effects to aquatic habitat
from routes; Alternative E would result in the greatest reduction. In addition, all of the action
alternatives would either reduce or eliminate the miles of streams at a high risk of adverse effects
from unauthorized routes (NSA and NSR routes). These results apply to the three geographic
scales analyzed; however, the results are more pronounced as the size of the scale shrinks from
the entire National Forest to specific stream systems. The results from Indicator Measure 1 are
described in more detail in Tables 3-12 and 3-13 and shown graphically in Figures 3-5 through 3-
11 (excluding Figure 3-9). It should be noted that a) most of the streams at a high risk of adverse
effects to aquatic habitat from routes were identified by the length of stream bordered by routes -
the number of route crossings of a stream identified only a few additional streams at high risk,
and b) Indicator Measure 1 identified the streams where the aquatic habitat is known to be
adversely affected from nearby unpaved roads (through field surveys or personal knowledge) -
these include Alder Creek and several of its tributaries, Van Horn Creek, and several tributaries
of Sopiago Creek (Markman 2003, 2007).

Indicator Measure 2. Alternative A would result in the largest number of miles of designated
routes through meadows - there would be no reduction in the miles of routes through meadows
from existing conditions. All of the action alternatives (Alternatives B, Modified B, C, D, and E)
would result in a reduction in the number of miles through meadows. Alternative E would result
in the greatest reduction, followed by Modified B. The results from Indicator Measure 2 are
described in Table 3-12 and illustrated in Figure 3-9. An evaluation of the specific routes through
meadows is contained in the Project File.

Indicator Measure 3. Alternative A does not benefit water quality and protect beneficial uses of
water. As a result, Alternative A would not meet the Riparian Conservation Objectives (RCOs)
contained in the Sierra Nevada Forest Plan Amendment (SNFPA) of 2004. All of the action
alternatives (Alternatives B, Modified B, C, D, and E) should benefit water quality and protect
beneficial uses of water to some degree. Alternatives E and Modified B would provide a greater
benefit to water quality than the other action alternatives, and are expected to meet all of the
Riparian Conservation Objectives and associated Standards and Guidelines contained in the
SNFPA. Alternatives B, C, and D would likely not meet all of the RCOs. The reasons for the
above conclusions are discussed in detail in the Riparian Conservation Objective Analysis, which
compares all of the alternatives in terms of their consistency with each Riparian Conservation
Objective is located in the project record.

Indicator Measure 4. For the streams identified by Indicator Measure 1 as being at high risk of
adverse effects to aquatic features from routes, the amount of sediment delivered to those streams
should be less under all action alternatives (Alternatives B, Modified B, C, D, and E) than
Alternative A (no action). This is because Alternative A contains no restrictions on vehicle use on
routes during periods of wet weather, and all of the action alternatives contain such restrictions.
In terms of the action alternatives, Alternative C may provide a slightly greater reduction in the
amount of sediment delivered to the streams identified at high risk than the other action
alternatives. This is because the longer period of seasonal closure under Alternative C may
include periods of wet weather that the other action alternatives do not. The rationale and benefits
of wet season road closures is described in the section Soils Resources and Appendix D.
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Indicator Measure 5. Alternative A (no action) does not benefit water quality, aquatic features,
and aquatic habitat. This is because Alternative A would allow motorized vehicles to create new
routes near aquatic features; the adverse effects of routes near aquatic features have been
previously discussed in detail under the Analysis Framework. All of the action alternatives
(Alternatives B, Modified B, C, D, and E) should benefit water quality, aquatic features, and
aquatic habitat. This is because the creation of new routes near aquatic features should be
dramatically reduced as a result of the restriction of motorized vehicle use to designated routes
and the prohibition of cross-country vehicle travel. It is not possible at this time to identify and
provide detailed analysis of specific aquatic features that would be affected by Alternative A (no
action) because the location and number of future routes that might be created near aquatic
features cannot be known. The effects to specific aquatic features as a result of the action
alternatives are described under Indicator Measure 1.

Table 3-D.4: Summary of direct/indirect effects to aquatic resources by Alternative and
Indicator Measure

i ipti Alternative A
[IEI(CENET D_escrlptlon gl . Alternatives B, Modified B, C, D, and E
Measure Indicator Measure (no action)

Number and miles of No reduction in the | Reduction in the number and miles of
streams at a high risk number and miles streams at a high risk of adverse effects to
of adverse effects to of streams at high aquatic habitat from routes (when

1 aquatic habitat as a risk of adverse compared to Alternative A); this includes
result of unpaved effects to aquatic unauthorized routes.
roads and trails habitat from Greatest reduction under Alternative E,
(routes). routes. followed by Modified B.
No Fed“C“O" in the Reduction in the number of miles of routes
miles of
Routes through . through meadows.
2 designated routes ) .
meadows. Greatest reduction under Alternative E,
through o
followed by Modified B.
meadows.
Does not benefit Should benefit water quality and ensure that
— beneficial uses of water are protected. Alt.
water quality, ; )
. . E provides the greatest benefit, followed
Compliance with ensure that bv Modified B
3 Riparian Conservation beneficial uses of y Mo ' -
o Alternatives E and Modified B meet all of the
Objectives (RCOs). water are RCOS
protected, and Alternatives B, C, and D do not meet all of
meet the RCOs.
the RCOs.
Protection of aquatic
feat_ures from motor No protection of Seasonal road closures provide protection of
4 vehicle use during . :
: aquatic features. aquatic features.
periods of wet
weather.

Protection of aquatic - .

features from the No protection of Prohll_)mon of cross-country moto_rlzed
5 vehicle travel reduces the creation of new

creation of new routes
near streams.

aquatic features.

routes near aquatic features.
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Table 3-12. Risk of adverse effects to aquatic habitat from unpaved roads and trails (routes) using
Indicator Measures 1 and 2.

GEOGRAPHIC SCALE

Eldorado National Forest Drainage basin®

Stream system

Alternative A (no action)
No reduction in the number and miles of streams at a high risk of adverse effects to aquatic habitat from
unpaved roads and trails (routes); this includes unauthorized routes (NSA and NSR routes).2

All alternatives

At a forest-wide scale, 10.6
percent of the miles of perennial
and seasonal streams would be
at a high risk of adverse effects
to aquatic habitat from routes.

Alternatives B, Modified B, C, D, E
Fewer miles of streams at high risk
than Alternative A (no action) for

the four drainage basins of the
ENF.
Most of the decrease in the miles at

For most stream systems,
less than 10 percent
reduction in the miles of
streams at high risk of
adverse effects to aquatic

Alternatives B, Modified B, C, D,
and E

At a forest-wide scale, the percent
of streams at high risk of
adverse effects to aquatic
habitat ranges from 4.1% (Alt. E)
to 6.9% (Alt. B).

When compared to Alternative A
(no action), the reduction in the
number and miles of streams at
high risk ranges from 39% (Alt.
C) to 65% (Alt. E).

Reduction in the miles of streams
at high risk from unauthorized
routes (NSA and NSR routes).”

Reduction in the miles of
designated routes through
meadows ranges from 45%
(Alternative B) to 100%
(Alternative E).

high risk would occur in the SFAR
(105 miles to less than 40 miles)
and COS drainage basins (85 miles
to less than 60 miles). The primary
reason for this is that over 87% of
the stream miles at high risk are in
these two drainage basins.

Alternatives B, Modified B, C, D

The number of miles at high risk are

similar at the drainage basin scale.

Alternative E
Fewest miles of streams at high risk

for all drainage basins.

Miles of streams at high risk

decreases from 105 to 22 in the
SFAR drainage basin and 85 to 42
in the COS drainage basin.

habitat from routes.

For four stream systems, 16
to 77 percent reduction in
the miles of streams at
high risk of adverse effects
to aquatic habitat.’
Alternative E would result
in the greatest percent
reduction (48 to 77%),
followed by Modified B (32
to 50 %).

The river system with the
greatest overall percent
reduction - 47 to 68
percent - is the North Fork
Cosumnes River.

! The four drainage basins in the Eldorado National Forest (ENF) are the North Fork American
River (NFAR), South Fork American River (SFAR), Cosumnes River (COS), and Mokelumne

River (MOK).

2 Alternative A (no action) would result in 14.7 miles of streams at a high risk of adverse effects
from unauthorized routes (NSR and NSA routes), Alternative B would result in 0.8 miles of such
streams, and all other action alternatives (Alternatives C, D, E, and Modified B) would result in

zero miles of such streams.

®The four stream systems are the Silver Fork American River, Alder Creek, Camp Cr., and North

Fork Cosumnes River.
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Table 3-D.6: Number of streams at a high risk of adverse effects to aquatic habitat from
unpaved roads and trails (routes) for each alternative using Indicator Measure 1.1%%4

Number of streams at high risk
Alt. A
Stream system . Alt. B Mod. B Alt. C Alt. D Alt. E
(no action)
Silver Fork American
River (includes 20 7 7 10 7 2
Caples Cr.)
Alder Creek 17 7 7 13 7 6
SFAR
Silver Creek 13 12 12 11 10 9
Tributaries of Slab
Creek Reservoir 5 4 4 3 3 3
Camp Creek 12 7 5 11 9 7
N_orth Fork Cosumnes 17 8 8 8 7 5
River
Steely Fork
Cosumnes River 7 6 6 5 4 5
COos (includes Clear Cr.)
Dogtown Creek
(includes McKinney 13 11 9 10 10 6
Cr., Middle Dry Cr.)
Middle Fork
Cosumnes River 17 15 15 15 11 8
(includes Cat Cr.)

1 SFAR = South Fork American River drainage basin. COS = Cosumnes River drainage basin.

% The North Fork American River and Mokelumne River drainage basins contain few streams that
are at a high risk of adverse effects to aquatic habitat. Therefore, those two drainage basins were
not included in this Table.

% A stream system includes all perennial and seasonal (intermittent) tributaries.

* Alternative A is no action. The action alternatives are Alternatives B, Modified B, C, D, and E.
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Figure 3-D.3: Percent of perennial and seasonal streams in the Eldorado National Forest at
high risk of adverse effects to aquatic habitat as a result of unpaved roads and trails
(routes) for each alternative
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For Alternative A (no action), approximately 10.6 percent of the streams in the ENF are at high
risk of adverse effects to aquatic habitat as a result of routes. For the action alternatives
(Alternatives B, Modified B, C, D, and E), the percent of streams at high risk ranges between 4.1
percent (Alt. E) and 6.9 percent (Alt. B). At the scale of the entire ENF, this means that all of the
action alternatives reduce the percent of streams at high risk by less than 6.6 percent when
compared to Alternative A (no action).

Figures 3-D.4 and 3-D.7 (below) show the number and miles of streams at high risk of adverse
effects to aquatic habitat from unpaved roads and trails (routes) for each alternative according to
Indicator Measure 1. Under all action alternatives (Alternatives B, Modified B, C, D, and E), the number
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and miles of streams at high risk would decrease by at least 39 percent when compared to Alternative A (no
action); the reduction would be the greatest (at least 65 percent) under Alternative E, followed by 